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(57) Abstract: A variety of bispecific antibodies which bind specifically to both F.IX/F.LXa and F.X and substitute for the cofactor 
function of F. Villa, i.e., a function of promoting F.X activation by F.IXa., were prepared Among these antibodies, as for an antibody 
(A44/B26) with which coagulation time is shortened by 50 seconds or more compared to the case where the antibody is not added, 
when the L chains of the antibody were commonized with the L chain of A44, it was found that the commonization is possible using 
A44L although the activity was lowered compared to that of the antibody (A44HL-B26HL) before the commonization. Further, a 
highly-active multi-specific antibody substituting for the function of blood coagulation factor F.Vffl was successfully prepared by 
appropriately shuffling CDR. 

(57) gift: F.LVF.IXa^t/F.X(DjR- t jlC!f#MWIC$S^L> F.VIIIaa>ffi@iMtffl, f &fr*>F.IXalC t J;&F.X;f tt1b£fc 

mOfc$fetf50®i>J.±£jFttn.fo(AUfB26)lZ'Dl\X. %<D$i#(D LH£ A44C0 L«gT?£JHb Lfci: C 3, £JHb«r<0 
}uft(A44HL-B26HL)lCj:b'<X;f If ^Mllt" 5*©©, AULlZT&MittfvimX'ibZZ t SHU brfMC Lfc„ &tz* 

cdr$ a a -> ^ y y > v ? & c t ic j: ^ x tnfamm jrvma ^ © ft ffl * ft « -r * a sit © * * smt ft* * f^ft-r 

Zzklz&ijjLtz,, 
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[oooi] *&mti. mmR^mikir^mm^x^jkmmmm^m^-(D^mimir 
[0002] ^mt5k^x(D^mm<. fcmm>m^tfrhmM&thx&nt5tix\^ 

^^$i^-Cv^v^(##f^Jc^t3#H^i) o f^«\ ^imi^TtofrTv^MDX 

-210(3, Fc y RI^^LTV ^monocyte^£rHER-2/neu£3i§J&L-tV ^gjM&t^re 
targeting^- m&^foWX?&%\Zi&%y£\\ ^ot^Ett, ~i#M44#L#: 

[0003] MHTO, ^^^^^^Wi-^fcfe^^i^n^Mib^^-^fe^, #S 

bVXte, mz-t*. ifc.M@mviiiHT-(F.viii), ?Stt^jfii?«@^vmHT-(F.viii 

a) , ifilfVS^ (F.V) , WH^VH^- (F.Va) , JjHJfgfeH^ (TF) % h 

fcUfflPy^PVlM T (Complement Regulatory Factor H) „ Membrane Cofactor Prot 
ein(MCP), Complement Receptor 1 (CRl)^^^(f kfrSo 
[0004] Z.flb<Do^ F.VIII/F.VIIIate. +^/^14^jfiLM@^IXH^-(F.IXa)(D?g^ 
JSfciK^frfctH^CfoSo Scheiflinger Fhte, fc5S»^FJX/F.IXa#L#:^ chrom 
ogenic assay fcfcV ^F.IXalC £3ifc WS0XH^(F.X)^|4^^«1-^^ffi ^ 
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[0005] F.VIIIate, FAXat^Ki^mir^tmX^F.Xt^Ki^ir^t^htlX\^ 
(mm$XWll$3£Tf20M)o Z.<D&X\ Scheiflinger Fb^m^ F.VIII/F.VIIIa© 

[ooo6] m^m-.mm^mmov 19992^ 

##f^S^l:Mertens K b^, TThromb. Haemost.J, 1999^, Vol.82, p.209-217 
##f^j^2:Lapan KA b^, TThromb. Haemost.J, 1998^, Vol.80, p.418-422 
##fp;£ifc3: Segal DM bM, journal of Immunological Methods] , 2001^ Vol.24 
8, p.1-6 

[0007] ^mm^mmR^m^irmmi-x^^wmmmviiim^<Dim^im^ 

[0008] *wmb\immw9t*ft^tm$k. FAx/FAXam$FX(DW^\mmmm& 
[0009] £bfc*mw#bfc, z.tib<Dffifc(DtFfrb, F.vmx^hskm^m^tcmmmm 

/B26)^Ol/VT, *<Dfofc<DLm*AU<DLmX*&mi£LtckZ.^ &mitMottm 
AUHL-B26HL)lZit^X^mMM^ir^(D(D^AULKX^mit^mXh^k 

zmbfrtehtco 

[0010] lute, AA4&M(DLM(D7U— MV— ^(Fr)^A44<DL§|;kJ;tJ«B26<DL§tS*<DCD 

Vl\m'&(DmiM&U&fckZ-%, CDRl,2,3^BBA(G)(CDRl,2,3;^tl-?tk B26(DL 
5fe(DCDR, B26£>Ug&5fc©CDR. A44tf>L$£5fc£>CDR) <DB-^t>^t<DM 

F.viii^i4^A44/B26(Z)^^^<_h[Hi«9, ^umMm^it-<xmmmm 

%70fPSl±.M.M£ J ttZZ.bftX%tc o z.(Dtfim^ f.viiKo.i, iu/mL)©fftB£$ci§ 
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t^fc/^y^KLf^MU ^ib£ffll^tt£#fgLfc^^ _kffi£)A44/ 
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erieux) 50 u L&tMPTTf^ (Dade Behring) 50 u LfDU^W^TC^^MUX, 

tzM, 20 mM^caci 50 ^ i&mu&wKM^ mm-t^^m^m^^ 
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(al)^— <D^y^^K<DH^Br^^Sffi^J#-^: 130(hA69a) (CfEft^T^y^ 
(bl) Jgr<Z)* 0 y^:7 0 ^Ktf>HlI Rr^«^E^J#-^: 132 (hB26-F123e4) fcfEfttf) 
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(cl)M=OtfV^77}?OL&T$&ffl$&&ffl&-%: 134 (hAL F123j4) KftM<DT 
(a2)^-(D^y^^K»HffinT^«^|a^^- : !36(hA69-PFL) ^fEfc<DT^ 

/mm 

(b2) m^m^^fDUm^^ME^m^: 138 (hB26-PF) \Zffi1fc<DT$ 
(c2)^H<D#y^^K<DL^ ^fl^WlJ#^-: 140(hAL-s8) KfEit<DT^ 
(a3)^-(7)^y^7 P ^K(Z)H«^«^ga^j#^: i42(hA69-KQ) i£fEgc<Z>T^ 
(b3) ^ZKD^U^^KOH^ Rr^JKdSSE^J##: 138 (hB26-PF) mfriit£>T^ 
(c3)^H(D^y^^KOL^"sr^fI^WJ#^-: 144(hAL-AQ) KfEic©T^ 
[30] ^-©#y^^K^J;^r©#y^^K*stHgG4S^JKSr^*, HH 

[0017] [E|l]pcDNA4-g4H(D# A!M^^Lfc|l|T?fe5o 

[H2]pcDNA4-g4L*5J:tJ«pIND-g4L©ifAIB^^Lfc|g-efe5o 
[03]pIND-g4H©^A^SrSL^i|g-Cfc5, 

[04]^FlXa^{£XB12^F.Xln#:SBO4, SB2U SB42, SB38, SB30, SB07, SB05, 
SB06, SB34^J;(9^$gLfc^LF.IXa/^iF.X ^S#M'I4^L^^ F.VIIIa$*J£t£3r8l 

5o 9®(DrS#M'l4^f*-eF.VIIIa#?£'|4(7)_h#^L, XB12/SB04, XB12 

/SB21, XB12/SB42, XB12/SB38, XB12/SB30, XB12/SB07, XB12/SB05, XB12/S 
B06, XB12/SB34(D)HI^^^^ io f Co 

[05]^FlXa^{£XTO4^F.X£L#:SBO4. SB21, SB42, SB38, SB30, SB07, SB05, 
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SB06, SB34JCit)f^Lfc^.IXa/^.xrm#Mi4^*/c^XT04jfif*:©, F.VI 

1 n g/mL)-e&5 0 XT04/SB04, XT04/SB21, XT04/SB42, XT04/SB38, XT04 

/SB30, XT04/SB07, XT04/SB05, XT04/SB06, XT04/SB34«F.VIIIa1t^(D_h# 

[06]04©tfi'C§ 1 b^tt©ii^^ofcXB12/SBO4(J:oV^T, &$aretf>F.VIIIa 
#««SL^m^1-|2|-efc^o XB12/SB04«Sfe#6^Ji-F.VIIIa 

[07]XB12/SBO4, XB12/SB2K XB12/SB42, XB12/SB38, XB12/SB30, XB12/SB07 
, XB12/SB05, XB12/SB06, XB12/SB34#£T"C<£>, MM^^M^htd^^:^ 

In g/mU ^tl^mo n g/mLTfeSo XB12/SB04, XB12/SB21, XB12/SB 

42, XB12/SB38, XB12/SB30, XB12/SB07, XB12/SB05, XB12/SB06, XB12/SB34 

[08]XTO4/SBO4, XT04/SB21, XT04/SB42, XT04/SB38, XT04/SB30, XT04/SB07 
, XT04/SB05, XT04/SB06, XT04/SB34#&TW, ^@f$W£MI^Lfc|£|l^ 
-riH-efeSo ^{«M^F.VIII^:^lfiL»^^cD|iS«XT04/SB06^|gLT«5 
,u g/mU WU^telO ju g/mL-C&So XT04/SB04, XT04/SB21, XT04/SB4 

2, XT04/SB38, XT04/SB30, XT04/SB07, XT04/SB05, XT04/SB06{3\ 
£T£it$fcLT, i»#r^M^£^L/c 0 XT04/SB34tei»#P 3 1<D@» 

*teM^<DmMftffl%fflfeUdfe&&^i-m-?h%o XB12/SB04«Jt 

m 10]SB04*fcJ2SB06<£>GST-AP V^$>7^yTjl/?<DW^^~f^MXfoZ> 
o "fe^^tbfcGST-APtC^J-L, mSB04, 2f3SB06, ^WiW-^tf&^S^/VbB. 
m£&t£k<DXhZ> 0 SB04»^.GST-APi<D^^^^m$^c o 
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[ISll]pELBGlacI^^— Sr^Lfcia-CfcSo ColElori: C6!E13fc77X$W£$mi& 
flori: fl^T^MP^tt^ lad: ^h^^/f-^^^-K 
P : 7?b— *7°tt—?— % pelBss: ^^PelB^^"?^^^/HB^J, scFv: 

lac 

— #g(#Lfr$H^— KWs, gene III: fl7T-^GeneIII^V/N^M=- Amp 
r : T^t^y^ftttafs^-o Sfi I: TiPSSlSSn I tyftiWU 

[012]feiF.IXafe , L^:(A19,A25,A31 ) A38,A39,A4O ) A41 ) A44 ) A5O ) A69 ) XB12)t^LF.X^L 

#:(B2 > B5,B9,B10,BH,B12,B13,B14,B15,B16,B18,B19,B20,B21,B23,B25 > B26,B27 > 

B31 I B34-l,B34-2 J B35 ) B36,B38 ) B42,SB04,SB15,SB27)^^|a^^-frT^ia$tt 

r.mmmjiW(omm±.m^m \ ^xFNmmm^m^tzM^^mxh^ 
o + m.vm a m^m^o.m±.xh^m^mir 0 

[|l|13]^F.IXafe ! Lft;(A19 ) A25 ) A31 ) A38 ) A39,A40 ) A41 ) A44 ) A50 ) A69,XB12)i^LF.X^L 
^(623539310311312313,814315 316318319320 321323325326 32 
7331334-1334-2335336338342,SB04,S815,SB27)i:^|a^^^:-C^?a$^r 

5 0 m^mmmmtitmu ^w-mm<Dmmm^mmmm-2m^+, 20 

#~40#£+ + , 40#~50#£+ + + , ^LT50#J^_h^+ + + +T^1~ 0 

x<Dmmwmm\feLfzffi$k%sT<irmxhz 0 mmmMm^mmmmmm^x 

[|3l5]013<D^^@^ro@^^iSd^ofiA69/B26^OV^-t,#>!r^S 

[016]A44/B26*fe«XB12/SBO4^F.VIIIO*#TW^HNF^SrSaSLfcjSgM 
fnl^ A44/B26*feH:XB12/SB04i:F.VIII©j®^i§?ftri, F.VIII^ 

[ El 1 7] A44/B26&fc{2XB 1 2/SB04#£T W , -iVtfc^— jfojt f tf^lg @ R# 
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tHMl2/tMkSB04riXB12/SB04^|^Sa<^@HNFW(Z)^g^^L^o 

[g|19]LWM^^^-pCAGG-kappa^^^-rE|-efe5o 
[02O]A44/B26/AAA»^^^^c^S#Mtt^i#:(D^@IJ#^^SiJ^Lfc^ 

[g|21]A44/B26^BAA(G) ) ABA(G), BBA(G)£,|a^;b*fcrS#Mi4^f£tf>lg 
{330 /x g/mL"Cfe'5 0 

[022]B26/AAA^A5O,A69^*l^^fcrfi#Mtt^if*^^@B#W^lilJSL^ 

o 

[023]A69/B26/AAA^m^^^fc^m#Mtt^i#:©^@R#W ; &a i J^Lfc^ 
[Hl24]A69/B26^BBA, aAA, AAa, ABa, BBa, aBA, BAA, BAa, ABA^l^^^^T 

[m25]A69/B26^BBA(G), AAa(G), BAa(G), ABa(G), BBa(G)^|l^-^^^:fc— M 
[026]A69/B26^aAA(G), aBMG)&mfr&t>&tcr.mft&&$ifc<Dmm9$M&M 

&vrd&&%0i~rm"?foz>o ^immtF.vmiK^skm^u^^mmmo^ g / m 

[027]^7rm#Mtt^#:tthfbrm#M^#:»«®B#^^SiJ^Lfc^^^ 
^LTl^o ^#:(Z)^^^^^Knobs-into-holesWf^fflLTV^5 0 
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mo a g/mL-efe^o 

[029]A69/B26/BBA^XB12, SB04, XB12^SB04, XB12/SB04^M^Uc^<Z)il 

»^J|C^^LT#M6^t-^^1-S^i^^t^rS#M«#:(bispecific antibody; 
BsAb) tftl^^fc^S) Wif 5ridS-Ct5 0 

[0019] «ffiic&v^ rM^5^Jgjfc^i*Lt^S^s^5^}^< x ^jg^ 
SS^M^^^^BJ^rM^feiJSji^^o ^ot, #j;ttf, 

mmt^u zfr?ti<DffimKM\sX&&m*mLnmmxhz> 0 ^x\ m& 
[0020] «k (0*b< it, r.m&m$mm it. 2msi±.<DM 

[0021] (LgQ £^5^£#®£-r<5o 

[0022] 4^ fc&tt5#m#stttwm, ite^-mm^stf m v ^^^mm 

£M^f£^fe5r^W*Ll\, ($|;U3\ Borrebaeck CAK and Larrick JW, THERA 
PEUTIC MONOCLONAL ANTIBODIES, Published in the United Kingdom by MAC 
MILLAN PUBLISHERS LTD, 1990 #$0 o B&XMffifcli* ^tfl^— K1"3DNA 
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[0023] ^mmK&nzmm. ^(o^w-m^mw-mnmxhox^w mm 

mmmLbm&mtfr&tio r Fvj mmm. (h) mnmnm (vh) (l 
) m^immrn (vu j^siKii^^^v-^ (vh-vl^v^-) -e 

fc^o #"BT^'EM^03'O(Dt@M®^:SfM^ (complementarity determining region; CD 
R) m^KimU VH-VL¥'^-(Dmm^W^ftnivmt$Lir% 0 6o<Z)CDR^ 

[0024] FabKfit (FifltikbWtflte) L§t<D^S «&J;t>W<^^fR 

^(CHl)^^o Fab'P&rjm, tri^tV^^^^lSfctt^^i©^^ 
^^tfH^CHl^(D^/V#^^S^(Dm^S^#*P^^^1-^^T*Fabir 
^■i^oTV^, Fab'-SH£J3\ fe%ffl$<Dltttt%h&±<Di'XT4>&&&M 
M<D^-yf-/VM%^~r%F a b , %^~fh<DXfoZ> 0 F(ab')»T>m, F(ab') ^yffi 

2 

[0025] ^7*T^tt, a^T-g*^^J;l9«^$^fcr#(bivalent)(D^:#:»f^^li-(Hol 
liger P et al., Proc.Natl.Acad.Sci.USA 90: 6444-6448 (1993), EP404,097^\ W093/ 
11161^) 0 ^T^-ftt, 2*(D7KU^7°^K^^*J^^tLS^V^— Cfet), *° 
y-^7°^Kffi«#^, [MlCfficF^L^Br^Jg(VL)^tJ«H®BT^^(VH)^, 5> 

[0026] -«^L#:^^scFv^:#:ifM-^«, tfift^VH&iTWL^^*;^ 
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&otcmz&wm&&M$ l ir%z.kfrx*%z> (scFv^i&^ov^te, piuckthunr 

The Pharmacology of Monoclonal AntibodiesJVol.113 (Rosenburg and Moore ed (Spr 
inger Verlag, New York) pp.269-315, 1994) „ fcftffl\Zt5tf&Jls%*- ^ 

[0027] I g G^^^S#M'l4^f*mgG^;#:^m^i-5/^yK--^^e»^1-5^t 
^ ioT^CShybrid hybridoma(quadroma)iC £o~C#B£iir5r tt}5(55 (Milstein 
C et al. Nature 1983, 305: 537-540) 0 i l$©r®0>IgG£^J&^5L&&tfH 

[oo28] ^(DmHmfDcmmm^M^r^ymn^Mir^tiz^xHmK^x^ 

n/£Jia^<DIgG^ffi3feW(^^$*5^i:tW*5(Ridgway JB et al. Protein Engin 
eering 1996, 9: 617-621, Merchant AM et al. Nature Biotechnology 1998, 16: 677- 
681) o 

[0029] UBfclgLTit, H^Br^^^Jt^-CL^nr^^^^^V^^d^ 

m^-^A1-§^^^-J:oTIgG^m$«^^"e^»^v^rs#MffigG(D^ 

[0030] £fc. Fab' ^b^6^J{^^1-5^^{Cj;oTfcrm#M^#:^ML#§ 0 00 & 
^^^©^f^^^ll^b^Fab'^o-PDMCortho-phenylenedi-maleimide)^^^^^ 

S *Fab' F(ab') &fcM1r%Z.b&MM% (Keler T et al 

2 

. Cancer Research 1997, 57: 4008-4014) 0 *fcFab'-^-~hn^&#&(TNB)fi^ 
f*tFab'-f•^-/KSH)#(D^#:»f>r^^^^«^^^^,tL-CV^§(Bre 
nnan M et al. Science 1985, 229: 81-83) 0 



WO 2006/109592 15 PCT/JP2006/306821 

[0031] fc¥$m<Dftt>*)KFos, Jwft£K&&ttr^i/>*Sy'*—&m\ttbi>mMZ 
o Fos, junfe^y^-hftMir&fiK ^Tn?^—ttfttfi\z.l&f&tZZ.b&ft\ 
m~TZ>o FostnV^vV^— Srtt^nL-fcFab' £jun<D^fr£tt;&PLfc1>5— #0>Fab' 

-&5^^tCj;o-Crfi#Mtt F(ab') (Kostelny SA et al. J of Immunolo 

2 

gy, 1992, 148: 1547-53) Q ^©^ifeftFab' fcf* 6BS£frf\ scFv, Fvfciffc&VvCfc 

[0032] ^VT^7 2 V^joV^Tt3^S#»m#:»MU#5o ^m#»^VT#xV« 
r:o<Dcross-over scFv^f^O^xn^v— T?fc5 0 o^^^cD^#A,Bi3(5<Z)V 
Hi:VL^5aStff^^i:bK6^0V Ny>-#--ef^£ l^oTft^&ftfcVH (A)-VL 
(B), VH (B)-VL (A)^m^X^ti^^~-^m^ir^tKX^XmM^(Uomger 
P et al. Proc of the National Academy of Sciences of the USA 1993, 90: 6444-6448) 

o 

[0033] Z.<Dm, rS©scFV^15»ffi^©|fe^JtttW^V^y>'^--C^§^(-^:«^ 
T#xV:Kipriyanov SM et al. J of Molecular Biology. 1999, 293: 41-56), ®^&7 
^/6t[Et&(knobs-into-holes: Zhu Z et al. Protein Science. 1997, 6: 781-788)^^5 

[0034] zimoscFv^immn^mw^mmM^^^-x^^tKx^ximx 

^Ssc(Fv) fc— ]I#Mt£ffiftt&9#5(Mallender WD et al. J of Biological Chemis 

2 

try, 1994, 269: 199-206) 0 

[0035] &Lfc@m®ti,x\z, 7$v^wyyx-jis(PEG)m<D&nft*bi&&i, 
-r^bK£oxnzz.btfx%z> 0 z.tit><Dj7mtez.<Dfrmz.&\ ^xmmmstix\ > 

•So 

[0036] ^mm^mt. ti^k ^^w-. vvViKW-^b^ %(D&mwLfe&wz\\ 
[0037] hhrn^mn^mtm^^nxm. mz.t£, hmwmB^<o^x(Du^h 
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m^ir^t^x^ mmwrnuM^m^^o 93/12227, wo 92/03918, wo 9 

4/02602, WO 94/25585, WO 96/34096, WO 96/33735#M) 0 

[0038] mm^m^m^ ffla<D%m%m^xm&tz>z-k&-v%z> 0 ^mm, tct 

[0039] KWlttfclit. nMf& (reshaped) fchffiftH>ffc*ft5Bfc^ft-Cfc5o tMb^tt 
[0040] JrfWtm, -?tyX#i$;(DCDRbtYl7ift(D-7U— AV— ^^J^ (framework region; 

, rtL^^(-^AL0^$-^§^^^J:J9#^^(^'>H#l^mil^PI#-^EP 2394 
00, M&¥rfttUm&Mm%WO 96/02576#M) o CDR&frLXmgZtiZKh&Lfc 

i^!7-^^OT^^e^L•r l ^)J:V^(Sato K e 
t al, Cancer Research 1993, 53: 851-856) 0 ^ftfcHftftft ^©7k- 
-^^^WLTtJ;V>(HI^#ffmifi^^#^-WO 99/51743#M) 0 

[0041] jfwn^mmmiiVfu, fammuwm&m i-^mcmmmim t-(f.ix) 

*5J;T^/*fc^^{bJfiL^@^IXH^(F.IXa), *3j;t^ jfo.?^@3IXHTO.X) 

£fgmu MH^«F.vni/F.vnia(Dmfg^{-t#i-5^tt^#l-5^:#:-efeoT, ft 
[0042] ^Ki-*3it5#a#^tetn:frH:, MMmmmim^^/t^mm^ 
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[0043] wh, *mw<Dffifc<DB^mmfc&^x^ mmmmxm^&zxt/itft 
m^mt^mm^ixm^MMir^m-^My. ioxn<kmBm^xm^ 

ffiTLfrefcoT, m-^y^^skmmmmixm^t.fcimmt^mmmmixm 

[0044] ?£"|4{l:i&L?«@^VIII|a^ (F.VIIIa) ft, FJXaiF.X^M^O^I-^WCioT 

J;5^f*^*^«^MH^F.vin/F.vnia<Z)^#fg^#l-^^^t-5t>o 

[0045] fc*5, ^^(C*3(t5F.VIII/F.VIIIa«, hnytfV^OS fi^g^t-J^PS^ 

FAWFAaila^MS^ttWLTV^PI'IK W^IWr^&I^ 
^MF.VIII/F.VIIIa^, aiST-a^KtT^i^A^W^^L^F.VIII/F.VIIIa 
fcWl/Ob, F.VIII/F.VIIIaOMH^ttSr^rL-CV^Rgt), »K<DF.VIII/F. Villa 

[0046] ^Klc^ltsr^HcD^y^^KjH:, B*L<\*, jfcW@^lXHT(F.lX), 

^'l4^jfeM@^IXHT-(F.IXaWc«jfiL«@^XHT- (F.X) CTfSifcfl^L 
[0047] £<b^ ^0j!^^oit5r^H(Z)^ o y^^Kj«, 2JU±©6iflc<Z>#Ug<£>CDRl, 2 
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[0048] ^mm<D^(Dm-<Dm^^(DHmCDRU 2, 3f3, 0£LV «££:L-t Mtfo 
WjKfe, ^3zfi(Z)^igf^(ifS^(DA44^c:«A69(DH®CDRl, 2, 3<D#@a?lJ(@a« 
^-:3, 5, 7~£fcmL 5, 22) ©7^WJ^f,/^ffi|§«, W^flht 

[0049] i|r<Z)#y^7 0 ^K<7)H§|CDRl, 2, 3I3\ #*Ll^g#£LTM:iftia2, # 

^(D^ife^(J^fBfc(»B26(DH®CDRU 2, 3<D#@a^J (@a?lj#^-: 26, 28, 30) t^ffi 

[0050] ^SJI (CfEic<DA44, A50, A69, B26(7)H^"sr^«(7)T^y^IE^J^^tl^ 

«T^@a^j#^-e^$^ 0 

A44:|a^J#^-:l 
A50:@a^J#-^-:15 
A69:@a^J#-^-:20 
B26:ia^J#^:24 

[0051] A44, A50, A69, B26<DH^CDR(D^Sia^J (ffiWfoteffl&M&MZ^X 

^-K^sr^/eiia^jm, cdri, 2, 3(7)jiii(c^tim, WT<£<fc5&ia?ij#-^-e 

A44 : @a^J#^- : 2 (3) , 4 (5) , 6 (7) 
A50:@a^J#^-: 109(16), 110(17), 111(18) 
A69:ia^J#^-: 112(21), 113(5), 114(22) 
B26 : ia^tj#^- : 25 (26) , 27 (28) , 29 (30) 
[0052] «PJ!fS«(7)A44, A50, A69, B26c7)L0 bT^^^T^/M^J^^^ 

A44:ia»^-:8 
A50:ia^lJS^-:115 

Aegria^iJS^-tiie 

B26:@a»^-:31 

[0053] A44, A50, A69, B26<Z>L§|CDR<D;^Sia^J (fSSaftte^Sia^J^oT^ 
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-h*t5ti%T^/MUm)fe, CDR1, 2, Mm^Mti, UT<D£?M?&m^X 

A44:IB»^-:9(10h 11(12), 13(14) 
A50:E#|#-^: 117(10), 118(12), 119(19) 
A69:B5#I#-^: 120(23). 121(12), 122(14) 
B26:@a^lJ#^-:32(33), 34(35) , 36(37) 

[0054] cDRi&mirT^;m%mm^T<Dtm'?hz>o 

A44:ia^iJ#^-:3, 10 
A50:E^J#^-:16, 10 
A69:@a^tJ#^-:21, 23 
B26:|a»^:26, 33 

[0055] cDR2&mirT^ym%znn£XT<Dbm7:hz> 0 

A44:@a^J#=-^:5, 12 
A50:|a^J#-^-:17, 12 
A69:|a^J#-^:5, 12 
B26:ga^J#-5§-:28, 35 
[0056] CDR3^t-T^y^ga^JtiWTO^*5«9-e^ 0 
A44:@a^J#^-:7, 14 
A50:@a^J#^-:18, 19 
A69:ia^J#^-:22, 14 
B26:ia^J#^-:30, 37 

[0057] ^mmxm^tix^^mmm^m^x±^^imirm^^mm 
mmmfetsti-r, mm^K'A^feigm^&^^t^mxhv, m^.\t. s e 

quences of proteins of immunological interest, (1991), U.S. Department of Health an 
d Human Services. Public Health Service National Institutes of Health^, An efficien 
t route to human bispecific IgG, (1998). Nature Biotechnology vol. 16, 677-681, ^ 

[0058] ^K<z)#m,i mmiz.temr.m&m&tfimz.'DV ^js, F.xia (F.ixmmm 
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F.IX, F.X, F.Xa<Z)^jt^©(S-2222), y^M^^j^5SiJS^-C\ F.VIII/F.VI 
Ha (F.IXafc iSF.X^f 70 £ft#1-57£ttiH¥ttUc 0 WJ^Sr^oT 

, F.vm/F.viiiaf-t#«^-rsrs#Mffi^:#:^L-c, roj»j^mm_k 

(DF.VIIIa^tt^Lf^(D^l^Lfc 0 **3, ;L^V^FAfIIIa$l?£t£y*, 

o 

[0059] _hfET«$^^S#^fei#:fe§V M2^(DSIii(D^S#Mt^#:^|llLT 

[0060] gp^, #3i^<W*Ll>flg1§S£L-cra\ ]M&@^IXE7-:fc«fcIJ^*fcfcW£t£fb 
iH«@!?lxH7\ ^t^^jfiLT«ia0xH^-^^-r5iLM@^villH^« 

[0061] ^5q^#m#M'l4fei:f*^F.viiiR#1ifg«, F.vm^fchjfo$t£ffiWdg@ 

mzmvz.mmmMWfe%k K&m, mmm^hny^y^y^m (aptt) & 

«JrL#:-Cfe9, 0*L<tt6Oj0>«_h, &QffleL<m<ffl>$k-t, HK0*L<i38OS> 

[0062] «3j!(Z)_hfE#fi#M't4^:f*«. 0*L< Fi, ^jfc?«@J|lX/lXaH7-^#W 
H^CDR*fc^tttM^^^#^CDRt,^ijfiLM@||XH^#:(7)H^CDR 
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[0063] ttz&mmnffim^ ffimmmmx/ixam^tfLmz&tf^ mm^-. 3, 5, 7 

(A44<Z)Hg|CDR) \Z-§tf&<DH&CDRU 2, 3<DTK/W&ffik *fc^E^J#-^:21, 5 
, 22(A69<DH§|CDR) ^fEfc©H§|CDRK 2, 3<DT^/M^ib&3^JJiCf£^ 

BB#l#-^:26, 28 N 3O(B26COH0CDR)^fBicOH^CDRK 2, 3<£>T5/g£ga» 

[0065] ^©^(^n-V) ^olvTO, J&T^K^, t^yijte^©^!^ 

[0066] J&T^Kf K * i 7-*~l'fflWzX<DlB\m& g W^LT, NafiSrgfe&LTfc £V \, 

A44, A69<DH#|CDR3|*](7)NG@E^J<7)G N B26(DH^CDR2(DNTlB^J(DT^^LTt 

£i\ Met^b0je<D/cJ?)lcM^Bfe^L-Ot>J;v\ *-^*ffi£B&#^J;5 
f^3£tt|ni]±0>fcJb, A44, A69©H^CDR2(0^:^(7)RD@E?lJcDD, A50<7)H§tCDR2 

|^|C<A44L^(DLffiCDR3, kabat95(DY^P^Bic^LTt>J:V\ £ji*=<TB&i^ 
J;5fig^'l4fR]_h(7)fcfe, B26L§t<DL§!CDRh tofat32<DV&LK&&VXti£\\ £ 
hK, VH/VLftft<DfLtl&&sEt&ftlb\^ A44, A50, A69<DH§|CDR3<Z);i:^(Z)L 
DY ia?IJ©L, FDYE^J©FSr3fe3ELT l t>J;l\ ) ^tXA44, A50, A69(7)L§tCDR3<D|l: 
^(DITia^lJtDI, LT|a^lJ(DL^B^LTt)J;V\ £fc, B26L®(DCDR2(DRYS|a^lJ(DY 

[0067] J^T(-A44, A50, A69, B26©#CDR©E#|fcg|fe© BTlH4©#^.btl5T^/gfe 
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A44 HflCDRl : SSWMH : 3) 

A50 Hg| CDR1 : TYWMH (SB^!J#^- : 1 6) 

A69 HltCDRl : DYYMH (E#|#-^ : 2 1) 

B26 H§|CDR1 : D NNM D (E^IJ#^ : 26) 

[0068] A44, A69 H§|CDR2 : YINPSSGYTKYNRKFRD (IE?0#^- : 5) 

A50 H§tCDR2 : YINPSSGYTKYNQKFKV (@E^IJ#^- : 1 7) 

B26 HIICDR2 : DINTKSGGSIYNQKFKG (|E#|#-^ : 28) 

[0069] A44H§|CDR3: GGNGYYFDY(|E^lJ#^-: 7) 

A50 HitCDR3 : GNLGYFFDY (E^lj## : 1 8) 

A69 H§|CDR3 : GGNGYYLDY(IB?IJS^ : 22) 

B26 HitCDR3 : RRSYGYYFDY ffiE^J#^§- : 30) 

[0070] A44, A50 LfCCDRl : KASQDVGTAVA(|E^lJ#-^: 10) 

A69 LHCDR1 : KASQDVSTAVA (lE^^: 23) 

B26 LitCDRl : KASQNVGTAVA (SE^IJ#"^ : 3 3) 
[0071] A44, A50, A69 L#tCDR2 : WASTRHT(E?IJ#-^: 12) 

B26L$(CDR2: SASYRYS(@E^lJ#-^: 35) 

[0072] A44, A69 L§|CDR3 : QQYSNYITfBffil^-g-: 14) 

A50 LitCDR3 : QQYSSYLT (gE?'J#^ : 1 9) 

B26L#|CDR3: QQYNSYPLT(@E^J#^: 37) 

[0073] zbiz&mwte, Lm&&mtetizift<Dr.m&m&ffimz.ttVT:, Lmv&mit 
[0074] wh^mmix m-<Dum, nr.<DHm&£xf&m(Dm&&ir%r.mft&i!m 
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(3) mm (2) ^\m^^mm\mw-(o^w^(ow^msz.\mw-(D±m^ 

(5) mm (4) x^m^tc^mLm^<D^m^(D^m^tcnmt(D±^^ 

(6) mm (4) ^i!mut^mLm^(oitfcmmi£fcmm(DCDR^ n-ou 

%~<DfofoititttM-- <Z)feL#:^{l||r(Z)^L#:OCDR(Z)T^y^lB^J^>?fLT 

(7) mm (6) -C«Lfc*iiL^#:i, SfflB (2) t^|[L^n©rl#Mtt^ 
fc«fri (4) T«Lfc*fflL^^^i^J|r^O^^|4^c«^f^c0^t)» 
f£ol >TittfcU pjf M^tt^%1-^4tMLffi^L#:^^1-5X@ ; *5 «fctf 

(8) Iff IE (7) Tig^Lfc*MLf^#:^oV ^glOfcETfrfB (6) *5 (7) (D 

-mttm^xmrn (2) ^f^ufc7n©rm#Mtt^i^^^±©^^^rr 
[0075] ^mm<D±m^m^^x^ Lmds*a^$n-cv^v^ra#stt^ 
[oo76] jfwm^mmmKmm^Mmmmmfh^f, Hox^^mxwm 

&b\m&tsrMm&&fcm:imtz>o ^x\ mmmmwt^mmmmt 

[0077] mMh%wi&m^fr?%WRz. mm^A&^mKxm^ktfx^o 
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blsXmmir^ ftmirzmmbLX, Mx.tf, y^K ^/v^yh 
, ?lHr, ^UbVt,tcfeT%^/vm%m^bfrX%Z> 0 Zft&WimzMLX. #t 

w^&ir^tix ^m^m^xte, m^jfrn^x-oxm^b^x^o *m 
m^xn^bmx^ 0 fcm^^x&mtsfot-mmu. b^nmmmmc^^x 

mRNA^fMU mm*<D^mm^ttfc~tZ>-7 : 7^-%m^X, RT-PCRKm 

m^mm^mM^<DM^n^b^x^ 0 
[oo78] #*H(c«, mmmm. mnzti^ti%%Lmir% 0 ^mmb-rmm. mnn, m 

[0079] ^S^tb^^^(D#Ii^^b#»l^^^^|L, ^X^n-^Bfl^g^U /M' 
[0080] fcSiM^ ^g^^cftt/^Mto^mRNA^mL, ^mm*mti$feirZ> 

7°y^^-^fflV>TRT-PCR(i-CL^, H^Rr^^<DcDNASrHHDl-r5o in vit 
M«^^l^S*1-^mRNA^ffli1-^^l«(D^77y--^ffiVN-C 
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[0081] ^(D^m^m^xmtmm^^-^Mir^o smmm^m^^-t 
[oo82] &l^x\ *mm<D±Mjrmz.&^x^ i^m^tifcr.mmm^mi^<D^m^(D 
[oo83] (i)mmm-mmm%^&£ifc.m%m\ mm^Mx.^t\z.xmmm^mm 

[oo84] j^frfttat, m^skmmmm?xztbihm%m^cmmmmmmz.£ 
^x,m^i^<Dmmmm\^ir^tKmmmmi^ir^t^x^ 0 

[0085] mntcmm, m-K^xmmir^t^x^ 0 m^^m, mmmn^m 
snxmrntix^zftm, mm^m^m-mit &\ mx-ury^^—tn 

Sr^St ffiMi~5^t^ 5 T?#^)(Antibodies : A Laboratory Manual. Ed Harlow and Da 
vid Lane, Cold Spring Harbor Laboratory, 1988) #\ Cflh^M^tl^h^Xntf: 

[0086] ifmn^mm^m^u^^wm^ wm-r^m i -^f.vih/f 

[0087] J^HMWfci^ filxJf , F.viii/F.viiiaMft#rS#M'l4fei:f*«> OTtf^&re 

im-r^t^x^o 



WO 2006/109592 



26 



PCT/JP2006/306821 



[0088] \ftm<DFAXaRXJ t F.Xtti^n^VX<D&.T\Z.%&1rZ>o ^#ffi©±#Lfcfog 

wm-rzo ^(F.ixa, f.x) Km&T&^w-^ttwetim&iu ^smnm 

'li^ffl^tWI^^-^tlL, ^F.IXaftj^HS^ LiO^^-W 
[0089] ^K^-hlE^^*5V^Tfl, fclvC, %h-<Dm£(M7L\*. ^F.IXa^Cf*) <DH 

[0090] ifc, ifcjiQLfOi, #i^(D^^RBS$^^(D-Cfi^v ^\ ^JifmT® (l) 

*B©Hi^I))^tl, 

^#:(Hffi^ F d^^^«Fab)«ffi^#^L^T-^^77y--^^^:, 
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[oo9i] ±m(i)-(7)(Dxu^mir^tKx^x^mwm^i^(Dim^m^m 

[0092] £(9P«3\ WT^(a)~(e)^i-X@(7)j;5^LT*jiL^^#Srt^-et5 

o 

(bm^Lmy^yy ] j-^i:n(a)(D^^iz.mxu mmHrnAnmrnhm^m 

y4y°yy-zmm-z>JM 

(d) xn(c)\z^^xmn^ntcy7-^y^y])-^ jLmaXDftmktzmftzm 
M<D&mmLxM;&irmfc(DHMZftwir%^mLxmAu mm&x? 

yJy*yV-%m$R~t%T.m 

[0093] ££>^ ^T^(a)~(e)(C/j;-1-X@(Dj;9tCLTt*ML^^#5-i:^^§ 0 

(b) ^C#:L^y^7^y-^X|i(a)(7)W^^2gAL, fijfSH«i;tijfEL^^J:(9# 

(c) X@(a)fE*OFJfM^^i®^^LT#M^}-^«^^*^«7T-^ 
yJ'7'y})-&mm-Z>JM 

(tiJLMdK&^xmuZfttcyr-Vy^yV-Z, ig(a)©HltttM457 

^5^L#:^#^TS7T-v ? 7^7y-^^«X@ 

(e) X@(d)fE^(DH^^^|i^5^jg^^LT#M6^^^T§^L#:^^TS 

7T-^^9y-^^«x@ 
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[0094] IftVvC, ±^©J;5^LTfF^L^#aL«^©l*fett2fi*fctt3fil©CDRSr 

[0095] ^ODCDROD rjft&j ft, ^#Hl;}3V vCtt, ^©gf, #Ux.f^\ CDR^7U^ 
[0096] r<D#ffiL#|#L#:^ X@ (2) ©L^Jtii^fijO^OXS^Mtt^, SfcfSfiJ 

[0097] *mm\z.#^xmm<DmttLit\^ mz.\*. m^mit-tm^w-tim^x 

§ttT(D^:{*(7)^-1-^MH^-F.VIII/F.VIIIa^LT(D^tt^ N (l^UM^tl/t 

v^J;5*fiH4S:m5o t£oT_hfBI@«3i>-Cte, 09*. tf, MH^F.VIII/F.villai 

[0098] XfE^Sc^&l^Ti^ ift^JSCT, tfffe(DX^(7)T^SWLfc#®L^#:^ 
oVvC, ttfiE(DX@(6) jo«tU?(7)(Dl@^mU MiB(DXm(2)-e{^L^7C(D 

[0099] «5H^XfB^&^J:oT^$tifc#M^Lffi^«XS#«^ftt^ 
[0100] ^K(C*3ftS*T:^©lo<D^^LT«, MH^-F.vm«f^#i-5ftffl^ 

tL<fltHjfiL(^H1-a^a^^#tf 5r^dST?f?5o F.VIII/F. Villa© 

[oioi] skM"M<Dyib, 5fe^'l4©F.viii/F.viiiaM1£T^ci^^«^J:^mifiiMf'5£«^ 
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M&fafcffiKftm&tiZ&bKft, F.wmmM<D^^t^mt>M^t^h?) (Nil 

sson IM bW, r J- Intern. Med. J, 1992^, Vol.232, p.25-32*3j;tJ«Lofqvist T(of*? 
■kyVh&ttO b^N rj. Intern. Med.J, 1997^, Vol.241, p.395-400) o ^(DF.VII® 

[0102] F.VIII»l(Djk^ «»S<, ^12~16NF^^ST-fc5 0 ^rftiSfc, 

l$<7)fc#)W3\ F.vm»J^®(^3lH]|iitS^-«^^^ o F.viiflgttfc 
LT, »l%a±^HSFl-Srt^ffi^1-^(^240 B#iL&Jtjfc^£3^£ 

f^ra^ mcmmmm.m^ 2ooi^) 0 mimt^ 

[0103] F.VIII»J^, llfti^W, ftflfttfcHSt£ 

[0104] j«<7\ F.VIII»J(Z)^P^S^, ttijfiLOggOlSl^Lig-^^*3V #K©*£\ 

mmmm- s satt^v^ti^o smis^&g&t, &^«<7>f£^Bit£ 

HH^jJotv^ tot, ?a#(DinL«@^viiiH^»Ji-i:l:L, iS^BORiasjK 
[0105] jfe*:#!AS#, #(-SSifc£^AS^m, ^^tt^-tn?^5F.viii 

(Jl*J-«Jii#:^^^f 5#^* s *>So >T^ttr^-^^"f 5^, F.VIII^J^^m 

[0106] ^(Dj;5^ife^A^ytt^-S#^miL^*7cLfc^^, ^CS^F.VIII 
MM&m^tpWmfr, ^WMM (complex concentrate) fc3lW.VIIa»J&r 
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m^<4s<xmm\ mm^ti^o Lfruz&b. ^mmxiz, ^*of.vih»j 

H£ftoTl^ 0 ^(D_h, -t^bOf^ffltl^^, F.VIII/F.VIIIa(DM, 1~ft^F.IX 
aJCj;5F.X^'fk*ftfejSW-««ll6lC#Nfe# , T?*>«^:»x i^^ottt, lh«« 

V^#^*S^v^T?*>5 0 fot, ^M:tf^— (Dft&Z&fc&tvf, KOF.VIII/F.VII 
[0107] bZ.ZX\ F.VIII/F.VIIIa^rj^1-5 foskm^fetLX, ^lF.VIII g Htftfr 

^i-^m^ttife^^ia^^-, ^^twy^^KH^ (vwf) (DmmM^Mcit 

XWz&]%irzy*i'\? frzfT^FM ftftnbtix^Zo vwf«, jMvtga** jfcWit^ 

«««^^^Tma^iES^*^«^t^^^fe^{t^<, F.VIII^-^ 

[0108] (i)&-^RS^J£<, (ii)S-^^ffi^Tfci9, 

f\ Gv) F.VIII/F.VIIIa«#W^ j e«fg^t#^5EmB 0 B(DiUM^«, #L#:£ 

wmmxhZo *fc, iftfrtt, -mz. jkr^m^sk^^n-r^ttmbtix 

[0109] »0j!^iEmw^teJ:«^W^f^$^&#:^tf (gH) 

m^^«r«^«o fllfcii* #3&M©*ft#tfSFJXfcL<H:F.IXa, &£tfF.X<M#&: 

[0110] ^Ktcfci^C, tijjfiu ffi]fiL«r#5giJ£x tib<«mii^H1-5»^^ 

v ^mKx^xmm^xxf/^tmm&ir^mxh^o ^<Dx^mBtL-xi% 
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m?\zttir%jyttf*-&tomsX^z>m&, w^^^Km, y*y\£?vyyyY 

[0111] ^mwm^vs g mx*mm£ti%*mm<Dfofo%%®mfrbvx^t?mmmf& 
mu. $m\z.fixx, ^fih\^\.x^wm^tm^mm^fi^uw-. m 
ft^m%\vxmfflfcirZ)Z.b&x^z> 0 m 
mi mm±M(r^^}f ymm\ wmmwm. y^wt, mmmmmx w 

mi Tween^X 3^-h#J(EDTA#), ^M^mf^kffi 

"CtSo -tit, ^(om<DW^^(o^)^y°^\ mUT/vy^y, n^y-^my 
n^yfwi&f, y^jyy, y>^>\ T7^<y^y, T/vae^sRxFJi/^to 

, D -^>^_ /K i&^hy^w bti. mmmm^mi m^r/i^- 

^J(#yy^^-h80, HCO-50)#i#ffflLTtJ:V \ 
[0112] tfc &mKffc^mm<DtfiW.%^?vjjy°±;v (\iVu^-y^/v±;vu-^ if 

"fV^V—'y^M^y—^ T/v-f^y^n^y^r, ^yvi^/v^y, y-/ 

Wl'RXF'7-yZry°±/l'W) tir%c\thX%Z> ("Remington's Pharmaceutical Science 1 
6th edition", Oslo Ed. (1980)^#i0 o ZbK, mffl%&fo&<DW$\ttttmi>2: 
%SXfo<0, ^M<D^f*^iIfflU#5 (Langer et al., J.Biomed.Mater.Res. 15: 267- 
277 (1981); Langer, Chemtech. 12: 98-105 (1982);3RIS#f^3 ) 773,919^-;gfe'>H# 
Wtti!S^P?if(EP)|!58,481^-; Sidman et al., Biopolymers 22: 547-556 (1983);EP|?13 
3,988-^-) 0 

[0113] *mfi<Dfofoiz.fcfemMB.$.m%. fawmmMvmm?t&-mi-z>z\ttfx%%o 
*mx<Dfcfc%tc\mmu)$.mx 5kmmmmymm^-tmm^^-hx^<, * 
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ft » mfg&tfcMi bfiaMmm%vm m r&m -tzm&te , v m&xm v ^ 

[oii4] ^K(Z)rm#stfc^*fer±miim^«2®^±^#ffi«-^^-^tg-cfe 

<9, fth,(DF.IX/F.IXa*5j;r^F.XtC^-i-5rfi#Mi4fei^^ feiF.IX/F.IXa#L#: N 

^F.x^i#:^^«r^^<©|s.^^i#ffl1-^ri^-et§ 0 ^^©ri^ttfei: 

^^1-§^S#»feif*, #CF.IX/F.IXafeift\ ^X^^c^^fe©^^ 

a*3«ttJ«F.X|J:*i-i-5rm#Mtt^x ^F.IX/F.IXa^, ^.Xtfcf^fcfcKlftk 

Wtt^fcttElim*<Z)2ejsJL±S^ffi-t-5#^, m^F.IX/F.IXa&i 
TfF.X\Z.m-ZrMft£&8i#. ^F.IX/F.IXa^Cf*, ^F.X^f^fcterft^ll 

[0115] »0ji(75E»^^s-^*{t, mmowm, mm^m^m, 
B^<Dm$k, mm<Dmm j $>mft<Dnmmz%m,x. ^mm\atmmmm^x'o 

Mffltfe£tl%b<DX*foZ>tiK -m^AXlX 1 0 ^tdO, O.l~2OOOmg£lH$:0 
~500mg/ 0 , Mch& £L<{il00~300mg/ 0 Xh% 0 ^frlh<D&-$m^&^(D®. 

[one] ^K^^^-K-r^ii^Me^^M^^^-^miA^, 

, t^i^T^/K^^--, *V^<^/kx^^ TfV^/i^gljI^ 
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, }WJ^??—^<DfrUVjA'X'<?#—b'lXJ&ffcfZfr (Adolphf ^/KX^V 
A&J, CRC Press, Florid (1996)#J$) , */fcfiJ\ aw(}?&%Lj-^<D}f—XUfo\tifc 
S(WO93/17706#)LT^«-^^-e^ o Lfl>Ui;tf5£>, ^flcfifc^Tjitft: 

S3, 1^4ttP|»irt, HSiert, AT, SIMIl^rt, futility ® 
A;£^0l^<D«£^LT^ £A, */dl^iWff*ft(i^l 
^I^J;5)^*^^SK^^5^#)^«t^+^*^S^tb5o ex viv 

, |ff^(DA44, A69, B260CDRS:=3— Ki~Si&SSB^J^ Mfci^^f <b 
[0117] Tfe/bfc&WBu *^B^«#%U«m^^S#1-5X@^ti>, WJfiu OiJfiL^r 

[0118] t-tzmmte, *%w<Dtfift<D^ ^mn(Dm.mnm^)(Dmm(Dtz.^(D\mK 

[0119] zbfe&mn. ^<bi>^mM<DffimL<mm%o&^&, ±.wj?m\zm^ 
ztctb(D*yh%mm~fz>o m*vh\m, aim, aitth m^mmm^ 



[0120] £JLT, ^SJI^ig^^i^^l^^iaiKi-^^, ^BJ!«^t>^»(J^ff!IJPS 
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[0121] mmmi} Factor lXa(FAXa)\zMir^4¥^^<Djfm 

i-i. im&xxfi'^w-^im 

rv^(*t, ^^HS^B#6MSp> /^••J/^— )5|2E{^ human Factor IXajS 

(Enzyme Research Laboratories, Inc.) &£XT(DM Y )f&&LfCo fyMf&^tLXFCAi 
7n^yF5n^7^/^FH37 Ra(Difco laboratories) ) "C^-r ^L/cFactor I 
Xa IS £40 ^ g/head^TS^-LfCo 2SP^-FIA(:7P^h^^T^/^ r . (Difc 
o laboratories) )T^-7/Vi/a>'fr:LfcFactor IXa £ £40 ,u g/head^TS-^-Lfc 0 £t. 

mMf^mmxmm^2-7mn'otc 0 Factor ix aj s ^*ti"5ifii?*^:f*ffi^±# 

£l-2{^LfcELISA (Enzyme linked immunosorbent assay) "C^SIg^ Hfl&St 
LTPBS(-)(#A->?.M';t^ ^^i^A^VSrg^&V phosphate buffered salin 
e^^LfcFactor IXa jS £40 m g/headftM^S^-L^ 0 §H-^^©3 0 

— ^BJ&P3X63Ag8U.l(P3Ul£#1\ ATCC CRL-1597)£, PEG1500(nv^-^Vf 
T^V^^^^^)£fflV^fc^^^V^»il|^L^ 0 10 % FBS(Invitrogen)£*^frR 
PMI1640i#ifi(Invitrogen)(aTs 10 % FBS/RPMIl640tf^1-)^!«LfqS^PlIft£ 
96 well culture plate(^#f!U Sfc^l, 2, 3, 5 0 ^^HAT«i§ife (10 % FBS/RPMI 
1640 / 2 % HAT 50x concentrate (;*; 0 ^M^) / 5 % BM-Condimed HI (n^-^V 
T?;xT^y?x) ) ^<7)gm£?T5^{-J;<9, /^^yK— r»M^#£tf ofc 0 
if^i£80 g^fc»90 g^«Lfcif#_hif£ffiV^, l-2I^LfcELISAfCJ:»)F 
actor IXatJl^hrS^SHiSrailjef S^fctJliD, Factor IXaMi&m&fttZ/^ 

^mm,± 0 ^v>-ci-3fc^Lfc^&TrFactor ix a <Dmmfemmir%^ 

»'I4£$|J)£U Factor IXafc^S^fW^&^TSftl v^yK-^£3S^Lfc 

o 'M'l/yK—^H:, 96 well culture plated 1 well&fc9l{S<^BJSft£M1-3r^J; 

ItiS^fclfflJ^o^-C, 1-2, l-S^LfcELISA^oil/^fP^WJ^^fVX ^ 
n-^£}giRLfe 0 l-4}^Lfc#$fcfcJ;!>, ?v-yfchfc#ifc<Dm7k$:i¥mU HI 
*^^f*£¥tMUc 0 APTT {^mm^h^^y^y^m) £ 
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[0122] 12. Factor IXa ELISA 

Coating buffer (100 mM sodium bicarbonate, pH 9.6, 0.02 % sodium azide)"Cl \i g/ 
mUCfjjffJLfcFactor IXa )3 ^r. Nunc-Immuno plate (Nunc-Immuno™ 96 MicroWell™ 
plates MaxiSorp™ (Nalge Nunc International)) (31100 jti L/weltt?#&^ 4 < C~C— lift 
^ydr^^-v'3>Lfc 0 Tween (R) 20£-a tfPBS(-)-e30$fcrf^ diluent buffer (50 m 
M Tris-HCl, pH 8.1, 1 % bovine serum albumin, 1 mM MgCl , 0.15 M NaCl, 0.05 % 

2 

Tween (R) 20, 0.02 % sodium azide)^plate£^ST2B#p H 1blockingLf:: 0 Buffer^* 
plate^diluent buffer^«L^^^O^jfiLft*^fl/^^yK— -^cDJt^J:?f 
£l00^L/weir»lU mU^mm^^^-^yhfCo Plate£30i»^ dilu 
ent buffer^T/2000#^L^T/^y^X7r^-^tIfi^^^^IgG (H+L)(Zym 
ed Laboratories) £100 n L/weHMU ^.U^l^f^4y^^<-~i^a>l^fc 0 Plated 
6[@I^fe?f# N ^-feSJCBlue-Phos™ Microwell Phosphatase Substrate (Kirkegaard & P 
erry Laboratories) £100 fx L/well&lU ^fi^O^/fV^^— VaVVIto Blue- 
Phos™ Stop Solution (Kirkegaard & Perry Laboratories) £100 \i L/welli&frPLfcl^ 5 
95nm^3ofj-3^}feIt£Microplate Reader Model 3550(Bio-Rad Laboratories) ~?ffl\ 

[0123] 1-3. Factor IXatpft?£'l4$i|5t 

Phospholipid (Sigma-Aldrich) m.^Utmmrl&tZ-bK 
XV, 400 ix g/mL(Dphospholipid^£ffSLfc 0 0.1 %pl/foffiT >V?Vs^W) 
^WM^M^M^i^T , TBSB)40ju L^30 ng/mL Factor IXa 0 (Enzyme Research 
Laboratories) 10 u Lt400 u g/mL phospholipid^^ u Lt 100 mM CaCl , 20 mM M 

2 

gCl £^&TBSB 5 n L^/^^yK— ^m^-httlO/z L£96^7V— h^-e?MfPL, 

2 

m^l^fW^^— ->3^LfCo Z.(OWk&ffll&K^ 50^ g/mL Factor X (Enzyme 
Research Laboratories) 20 \x Lfo XXFi U/mL Factor VIII (Amrican diagnostica) 10 \x 
L£^Px. N ^iB"C30#|ffla££iirfco ZJtb\Z10» L<D0.5 M EDTA£MH-3^tCi 
DSJSSH^lh&ii^o 50 ju LOS-2222^(Chromogenix)£^PL 

, m^V30 / M^y^-<-^a>l,tc^ PJSSS405 nm, *j«;B655 nm^& 
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}t3®7teJt£rMicroplate Reader Model 3550(Bio-Rad Laboratories, Inc.) tCj^PJS 
Ltc 0 

[0124] i-4. mfcv>fmft&xmft<!>mm 

%\Jt'^fZfW—?2 x 10 6 f@^ feb^^Cfe7 o y^^^(2,6,10,14-tetramethylpentad 
ecane; fP3fcf£ll£X||) &2MM^ftfc&^X&^tcBALB/c^Mffi, 

J3Jt^#^^^^l#S^f3Protein G Sepharose™ 4 Fast Flow (Amersham Biosciences 
)^y^^^Xfj^tz. 0 Binding Buffer(20 mM sodium acetate, pH 5.0) KX2i%% 
MLtzMlkttyMZ.T-??^ lO^^A^M^Binding BufferT$fc#Lfc 0 5*^A 
^MOElution Buffer (0.1 M glycine-HCl, pH 2.5) fcTifMfcSriStfiU Neutralizing B 
ufler(l M Tris-HCl, pH 9.0)-etf*fPLfco ^tl^Centriprep™ lO(Millipore) tCXflUfit 
U TBS (50 mM Tris-buffered Saline) £8!$fc£r©!feLfco ifc#fcgfiJ\ 280 nmOD^ 
%W>^, A(l %,1 cm) = 13.5tL/r£tfiLfc 0 K«<£>$iJS^ DU-650 (Beckman 
Coulter) (-TSiJSLfCo 
[0125] 1-5. APTT(n?Wt:f^hn^77^yB#5u)(7)SiJ^ 

APrmCR-A(Amelung) £^LfcKC10A(Amelung) K£Qffife\Jto TBSBT^ 
MUtMW-W-W 50 ix U #PthWf (Dade Behring) 50 » LRXfiAPTfiRM (Dade B 
ehring)50 L(D?J|#^£37T;i?35>FbWUL/c: 0 20 mMcDCaCl (Dade Behring) 50 

2 

[0126] [^»!J2] Factor X(F.X) (C^ff ^^fP^©^ 

2-1. ^*5J;t>v^yK-^^S 

BALB/c^<^(l$u ^S^^H#6Mt^, P^-Y-/^-y/^)8pnjoit^MRL/lp 
rv^(i, $fegW$&R#6aflf^ 0*^— /K*-y^— )5|ZEU^ human Factor X (En 
zyme Research Laboratories) SrJUT©S9^^L,/Co ^UHI^&^tLTFCA'C^N'/V 
>%WbUbFactor X£40a* g/head&TS^Lfco 2MMi-FIA^-Wlo%^L 
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fcFactor X&20*fcW:40 ix g/head&T$^L7c 0 ^lMWWR|-eii^n^^tf 
3~6^To/c 0 Factor X(i^j-1-^jfiLft^iM(7)_h#^2-2(^LfcELISA^^ 
, ^&^LTPBS (-)^«LfcFactor X£20£fd340 g/head#lR(*lg:^Uc 

^U/c 0 10 % FBS/RPMI1640i#i*i-i^^L7t^lBJ5S^96 well culture platelet 

(^Factor XlzMir^W^^m^±o Factor XW^^^ir^^W 
— ?%m$lU 2-3^Uc*&-eFactor Xa^^^ttl^-rS^fP^SrSO^ 
L7C 0 Factor Xa^*fi-5^?P^t!t^$^V v^yK--^^, K##fR£20ff 5^ 

, Mfofrbfominmjte mmmw-ifi.AVTT^m^f&^t*. i-5^l 

[0127] 2-2. Factor X ELISA 

Coating bufFerTl n g/mLf;i#$iL7£Factor X£r, Nunc-Immuno plate (CI 00 n L/we 
WX-WMk, 4rT— $MV3r^— >3>L/c 0 Tween (R) 2O^t?PBS(-)t?30» 

diluent buffer "Cplate^^S"e20#^blockingL7t o Buffer^lte^ plate (Hdiluent 
bufferT#f^Lfc^^^(D^i&tt*fc«/^yK-^c7)J^#_h?f^»L, ^iTC 
l^W\4y^-^—^B>Ltz 0 Plate£3[5]$G#-^ diluent buffer W2000#^LfcT 

/^y^yr^-^mir^^^^igG (H+o&mMu mmx-mm^*^ 

—lyayhtCo Plate£6[II}5u}f ^ x 3§-feSlfBlue-Phos™ Phosphate Substrate (Kirkeg 
aard & Perry Laboratories) £100 n L/well^PU IIt*20^^a-<-v'3yL 
fc 0 Blue-Phos™ Stop Solution (Kirkegaard & Perry Laboratories) £100 ix L/wellMs 
M\,tM, 595 nmt^joit5®3tS£Microplate Reader Model 3550(Bio-Rad Labora 
tories)-eSiJ^L7t 0 
[0128] 2-3. Factor Xa^MrftjfflS 

TBSB-ei/5#|RL7t/W^yK— ^Jg^±tf 10 LH0 L<Z)250 pg/mL Factor Xa 
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(Enzyme Research Laboratories) ^frTBCP (2.78 mM CaCl , 22.2 u MVyflsWi 

2 

y^y r^y^yy. y^yr^y;v^yy=i^ : 25, sigma-Aidrich) fc£ &tbsb 

ytV (Enzyme Research Laboratories) ^oit^lOO ng/mL?£t£>ffc8£@^VH^(Fact 
or Va(Haematologic Technologies) ) Sr-^tfTBCP^50 ^ L^nLT^M'ClO^rHlS 
j££iirfc 0 0.5 M EDTA^lO/zL^Pi-^rt^i^H^^ffit^^o ^<D^^ 
131, 1 mM S-2238^(Chromogenix)^50 i uL»L, ^-^30^^^^^^—^ 
aVUzM, 405 nm^joit5®7tS^Microplate Reader Model 3550(Bio-Rad Labor 
atories) 1?ffl%\Jz 0 

[0129] mMM3~) ^7ri#ittfei^i^^^-©ii 

feiF.IXa^Lf^fe5VMtfeiF.X^L^^0^i-5^W^!JK— vi^, QIAGEN (R) RNeasy 
(R) Mini Kit (QIAGEN)^rfflV^TtftK*iB^^a;(^V^RNASrtttiiL^o ^RN 
A&40 m L©St®*j!:jg#Lfco *#M£tbfcRNA 1~2 ;z g£i#M}-, Superscript cD 
NA^^xA (Invitrogen) £fflV ^TfiW#|B^©^ife{!:^V^RT-PCRfe^J;?)- 
;fcf(cDNA3r^$cLfc 0 
[0130] 3-2.tn[^H^nr^^PCR^J;5±i#@^BB^Jft?W 

^^f*Hit RT^iC^ (VH) cDNA<Di^gffl7 tLT, Krebberb^S^ ( 
J. Immunol. Methods 1997;201:35-55) (CfBic^HB^y^H'M'cH^ 3$&T$HFZf 
7^—M&V9&%MUZo #0.5 jit LCOlOOjU M HB y°yy-?—U&m&£X$ 100 /z 
M HFZfJsf'V—m&m&Rl V ^ HJSIS25 A L (3-l^MLfccDNA}§}g2.5 ju L 
KOD plus buffer (j|CM£S) , 0.2 mM dNTPs, 1.5 mM MgCl , 0.75 units DNA polym 

2 

erase KOD plus (MffWM) ) ^fSMUt, PCRfS, GeneAmp PC 

R system 9700 (Parkin Elmer) ^ffil^C, cDNAST^^g^^ttfakC'C, 
K(m°C~e2ftW)\\W$k, 98°C 2O50\ 58°C 20f>\ 72°C 30#^ib&5SJ^£llW/^ 
^LT32f-^^/V)^V^L^f4 : B(94r-e3^rB^PB^, 94°C 20#\ 46°C 20#\ 68°C 3 
0#/^&5a££lf-^/V£LT5lW/K £^-94T: 20fj\ 58°C 20#\ 72°C 30 
m*bt£%m&*W9A'b\yX:2W9/l') <D\ vf fl^<D^xn<>tc 0 PCR^L 
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/t^QIAquick Gel Extraction Kit (QIAGEN) £r^l I \ ^#M#ffifc<?);^£^1i$!| 
U 88^*30 rzmmjto #DNAifK"»^SIB^IJ«, BigDye Terminator Cycle S 
equencing Kit (Applied Biosystems) £rJBV\ DNAV— ABI PRISM 3100 G 
enetic Analyzer (Applied Biosystems) \Z.X, J l^lf!#fatt(Z)^?i^^V^^L7t 
o ^^fet-i^^^Lfcia^J^M^fyyhGENETYX-SV/RC Version 6.1 (Genetyx 

[0131] 3-3.^n-^>^^cf$RT^«DNAif>t»ISM 

Sfi I§l»f^^#^PVH»f>t(Sn l-VH)m^TM^ y°y4^-HB(D (Gly4Ser)2- 

yy#-@a^j£sn i^»r£Mi£Wl-5^i-iE^j (bh^ij#-^:42) ^hus:1><£> ( 

VH-5' end) &mMLtc 0 #0.5 ^ KDIO n M @fi^J#M^7°^^— VH-5 
' end*3j;^l0/iM ^7^— scfor (J. Immunol. Methods 1997; 201: 35-55) 
T\ SJCS«t20ja L(3-2T*^Lfc*t^VH cDNAJUgBrtf^l 1, KOD plus bufFe 
r(MWMn) * 0.2 mM dNTPs, 1.5 mM MgCl , 0.5 units DNA polymerase KOD plus 

2 

(MftffiB))%MMLtCo PCRfi, If— GeneAmp PCR system 9700 ( 
Parkin Elmer) £ffll>T, ^tf <aig(B<£$«:IC^V\ ^A(98°C^35> 
98°C 20fj\ 58°C 20fJ\ 72°C 30^W^^5i5KJSS^11^^/^fcLr32^^^/^)'5iV^L 
^#B(94°C-e3^r H ^Pfi^> 94°C 20#, 46°C 20#, 68°C 30#^&5®££11M 
^£LT51W/K £^-94°C 20f>\ 58°C 20#\ 72°C 30^£>J&5KJS£rllW 
/Vi:L-C30f-^^/V)(DV>i ;i: ^^(D^#-eff ofc 0 PCR^, EJfctt&l % T^fn— X-y 
/^^Sclbm^LfCo S lft<£>lMX($)400 bp) <Z)l#i|iiiT/r^QIAquick Gel Extracti 
on Kit (QIAGEN) [^-CWiaiK#fB«0^««L, 8*^*30/* LtftiiLt 
[0132] ^9*m*Lm»J^m^(yL) cDNASrtfi#lB©fc«> *TKrebberfc(D#^ (J. I 
mmunol. Methods 1997; 201: 35-55) |Ei!c<£>#0.5 /z LO100 # M LB7°74 •v—jU'n 
4fc*3«fctflOOAi M LFZfy^—m&Vn&m^X, RfoW 25/i L(3-l-C|SiiLfcc-D 
NA^|g2.5 Ai L, KOD plus buffer CS#|fcE) , 0.2 mM dNTPs, 1.5 mM MgCl , 0.75 
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units DNA polymerase KOD plus (WftWM) ) &MMl>tc 0 PCRte, f— 
— GeneAmp PCR system 9700 (Parkin Elmer) ^V^T, ®r/t<^if i^^^ttM 
l\ 94W3&mMW&, 94°C 20g\ 46°C 20#\ 68^ 30$>a>b&5MJ&§rl1W 
/I^LT51W/K §ibl-94°C 20#\ 58°C 20#\ 72°C 30»fcft5SJ^llW^ 
fcLT30f-^/KO^#*T?fTofco PCR^, SJ^T-g^l % TiSn— X*fjV^MfoM\C 
£fcLfc 0 g #Jtf>lH'X(#j400 bp)(Di#i|iMir>t^QIAqucick Gel Extractio Kit(QIAGE 

n) Kxmmmmmm<Djim-emmu mm^onL^mmhtco mwm-zwc 

^m^y4-?-LF&M<D (Gly4Ser)3- JJ V^-|E^J^#^P$^«iCfc5 0 M 
»f>tC*^Sn I§l»fgW^«r#Ani-SS #TC\ T^-lV-LFtf) (Gly4Ser)3- IJ^#- 

sa^j^sfi i^i»fgMi^«^^i-@a^j (@a?ij§^- :43) ^suefe© (^^-^ 

- VL-3'end)£fflitWc 0 Sfi I ^irgMitt^PVLSr^ (Sfi 1-VL) igmotcftK, #0. 
5,uL(7)10/xM VL-3'end77^— fl^teil/ 10 ^ M scbadc/^f^— SrffiV^T 
, 20/* LflfgiVL cDNAMmffifrmm n L, KOD plus buffer (^#^«) , 0 

.2 mM dNTPs, 1.5 mM MgCl , 0.5 units DNA polymerase KOD plus (MWWM) ) S: 

2 

IQMbfCo PCR(i, GeneAmp PCR system 9700 (Parkin Elmer) &r 

fflWC, 94°C-C357fH E 5M^ 94°C 20#\ 46°C 20#\ 68°C 30»k&5a££lf- 
^/I^LT51W/K £^94°C 20f}\ 58°C 20#\ 72°C 30»feft5SJS£llM' 
^i:L-C30f-^^/KD^#-e^fofCo PCRtiL 5cJS$c£l % T#n-xy/vmM& 
ftlC-ffcUt, @ 6^(Df--fX(^l400 bp)<DJ^M®r)f £QIAquick Gel Extraction Kit(QI 

agen)^v\ mmmwmm^mxmmu mw&3o» L-tigwut, 

[0133] fitgiSfi I-VH&itf Sfi i-VLBfjmsfi I (S*g5t) ^T^tttfeKffiB^^feM 
l^«£r«U 50°CX"-mm4k%n^tc o £c/S#t£QIAquick PCR Puri 

fication Kit(QIAGEN)^V^T^#ta0j1»ffi4!cO^"effML, !J^;«tt£>Buf 
fer EB 30/* LXWHW^fCo 

[0134] 3-4.rm#MffigG^L^^ffl7 P 7^^K 

*^IgGl(Z)knobs-into-holesKf|(Ridgway et al., Protein Eng. 1996; 9: 617-621) 
##^gG4<Z)CH3§^^T^/^g^#:£{«Uc 0 ^7°a(IgG4 y a) J3Y349C 
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, T366Wfi&flrCfo!9, ^7°b (lgG4 y b) fiE356C, T366S, L368A, Y407V<Z)g#: 

#-cfc5 0 £^ j^»f*<»t^v?|M^i^g^(-ppcpScp- - & -ppcpPcp-) &m 

^^"er±##^S:^rt-5^^^-jR (hl#^ SrB'J^ rais^a 
nacre @ mmr.m¥fmmgG^^jimm\^h^m^HL^KM^irm 

[0135] *ri:^^>tffiB(^i:_h^jRHL^^^#i-5)<D|gmffitLT, xt^iwy^fpf 

pcDNA4 (Invitrogen) ^Hflftl ^LLgC-tft^fttf^Wc (0 1&V ^Lg|2 
h -t-^^*>Sl^jBlllfaffl^^ga^!l(lL3ss) (Proc. Natl. Acad. Sci. USA. 1984; 81 

: 1075) (DTmm^ft^xm^mm (vh&v ^lvd ttHgG4 Y a ^iw( 

:44) ft^L k S^^(Ba?IJ#-^:45) ££&^&A/fcl><A ( P cDNA4-g4H 
&l^LpcDNA4-g4L)£ff^Lfco pr.DNA4£r^<D^/]^:?P— ^^iMMC^ 
^•f«ftaiS#^§l»Tf-'fhEco RV*3«fctfNol I (StBJg) ^kLfco il^ft^Rj 

.6 kb&l>L$Jl.O kb)£Xho I (SigJjjc) Tfffi'fkLfcfl ^ QIAquick PCR Purification 
Kit (QlAGEN^XmitBrnW^M^m-eWMU DNA polymerase KOD(j|C#l£ 
ft) £fflV>T3fsttfPJ!»fBtt<DR^^ 

itlsfCo K¥^fc*$$Kr,H'3rQIAquick PCR Purification Kit (QIAGEN) mT^tttfc 
W»ffifc^&^l*§!iU Not I(Sf@itmmtWc 0 n^Not I-bluntSrtfCWPfl 
kbftl^Ll.O kb)£!Jffico RV-Not I^l'ft:LfcpcDNA4^, Ligation HighC£# 

«DH5 a W (Competent high DH5 a (Mftffiffl) ) £ff£lf ^Lfc 0 %bftk.T> 
f^yViSf^n— Vj;9QIAprep Spin Miniprep Kit (QIAGEN) MV^T^^y^^ 
hTDNA^lKLfco 

[0136] t>5-^©^-|» ({it-hfe^HL^^i-5) fe^^yymufommm^z 

— pIND (Invitrogen) — Hf(&V ^UM^Mftf: (03&V ^Lg|2h ^t>hW]WM 
™^f-/HB^IJ(IL3ss) (EMBO. J. 1987; 6: 2939) <DTffi\Z.mH$%r?V?3ftfc *! 
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m%Mi (VH&V ^LVL) itMgG4 y b^iM (ffi»^- : 46) ft V k & W (E 
«^-:45)^|i.^^^»(pIND-g4H^V>L pIND-g4L) ^tif^^^llM^ 

[0137] 3-5.ri#MttgL^m^^-flN(i 

^-AXmU^flt^Yy^^V^WM^M^fy^ (pcDNA4-g4H&l ^LpcDNA 
4-g4L)^Sfi lX*mitU RfowZl % Ttfv-X?/>n%foWlK$il,tCo ^tht^L 

kb)£QIAquick Gel Extraction Kit (QIAGEN) 5rffi V N , ffittMmWBMC0jjW:Xffi 

I ^{r^F.IXafeif^ 5feSfi I-VH&V^Sfi I-VL»f>T"^Quick Ligation Kit (New Engla 
nd Biolabs)^fflV^T^#f^l3J!»fa«^^^^V^iS^H^^fo^ 0 tMEl^WK 
£<9±mWDH5 a W (Competent high DH5 a (MmMM) ) &i&Mfc&Ut 0 Sfi 

mit^^^yymui^MMMm^y'y^ mmms-i, P iND- g 4H^v ^lpind- 
g 4D frb* ±^tmm<D^mxfcfc*immm^ft (vh&i ^vl (03&1 ^gi2# 

Ma i-vH^v>tsfi i-vLifit^s mm^m^xm^/utco 

[0138] #&,tl^^r(DTVt o i/yvif^0M^mf*«, I^A^t^^t?^:/^ 
^-Srfflwc, ^v^~PCRmz.XBMWrft(DmA$:mmLfc 0 £1\ ^CF.lXafeif* 
^yH^^V^LL«5l-<^^-^fcfe{C, #AfMu_h^^#lfe1-5CMV Forward 
priming site^T"— /Vl-§2l-mer(D7 0 ^-7— CMVF(@E?IJ^^:47) ^Alt 
Ti^^fe't'SBGH Reverse priming site^T— — SV~f-&18-mer<Dy°y^— BGH 
R (E^IJ#^- : 48) frfr&Ltc (Sigma Genosys) 0 ^F.X^#^7H§|ftl ^LLfl^S 
(Dfcfe }f A§M£ T=-— ;V-f^2A-mer(D-fy^ EcdF (@S« 

^:49)^A^{iT^-# ; £1~ ; 5BGH Reverse priming site^T^— /H-£18-me 
r(D^^-7—BGHR(@a^J#-^: 48) ^J^Lfc (Sigma Genosys) 0 =fH^— PCRfDfc 
£>t^ SJS^Oju L(^10/z "9>(v— 0.2 U KOD dash buffer (j£#|££t) , 0.2 
mM dNTPs, 0.75 units DNA polymerase KOD dash (MWffiM) ) SrfS^Ut, MSJS 
Bff^lM&Mi&ALPCR^Tofco PCRiS, f— r/HWy-Gen 
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eAmp PCR system 9700 (Parkin Elmer) SrffllvT\ 9&C?lftfflMl&®.. 96°C 10#\ 
55°C 10#\ 72°C ZOm^^E^l^^tLXZO^^/VR&^m^ 

ftii^htltltn— >^ji^Lfc 0 ^PCR0^){L ExoSAP-IT(Amersham Bioscience 
s)£ffl^TMM#Ml\ iiilJ07 7^^-^dNTPs(Z)^^tt^^fo/c 0 
NAlirvH"<^^l£liE^[J{3\ BigDye Terminator Cycle Sequencing Kit (Applied Biosyste 
ms) DNAi/— ^rcyf— ABI PRISM 3100 Genetic Analyzer (Applied Biosyst 

ems) I^T^#UiM#IB^<7)^^V^Lfc 0 ^^^^i^^SLfcia^JP^ 
jWrV^r-GENETYX-SV/RC Version 6.1 (Genetyx) ^T$?#fU VrttCoV vCif A 

[0139] ftgg fr^n— ^fe, QIAprep Spin Miniprep Kit(QIAGEN)^ffiV^T#^7 0 7^5:K 
DNA£^StU 100ML«a*-^Lfc o ffiFJXa^WHf(3i!3!-W-, 
^F.IXa^^7L^^-<^-, ^F.X^f^7H$(|S5S-<^- N ^LT#lF. 
Xfeif^^yL^^^— £\ ^;ft^tlpcDNA4-g4IXaHn, pcDNA4-g4IXaLn N pi 
ND-g4XHn^:LTpIND-g4XLn^#^ 0 ^y^mWiX l&ft'tZt.X'&X* 

[0140] [^Ifef!l4] **9r.m¥f&&ffifc<DmVo®LJ!fcv<D%u 

4-i.DNAmm(Dmm 

tfLfc^MHLft^m^R]^?— (pcDNA4-g4IXaHn^:LTpcDNA4-g4IXaLn) U 

^^^WffjlJ1"^^^Tety7Vyf-— ^r3—K1"57 P y^^KpcDNA6/TR(lnvitrogen 
)^S*$ti^ 0 ^£KHL#^M^^-(pIND-g4XHn -^LTpIND-g 
4XLn) ttIA*;^yt*5x^VyyMfr(^TDyA) t^DSglfi^ 
fl^5 0 -<£>£^\ ^^xn^AM&LM^Hf b^9?4)/WK'?9~}iV e f-M 
KX^ir^ 5 ^— KI-^^y^^KpVgRXR(lnvitrogen) ^g^$^5 0 |oT v lb 
^l0^©by^^.n^V3^»^^tf-6W©7y^^KDNA^^MLfc o « 
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tn^Wl mh(DMK, pcDNA4-g4IXaHn. pcDNA4-g4IXaLn, pIND-g4XHn^L-CpIN 
D-g4XLn^§-218.8 ng, P cDNA6/TR^:L"CpVgRXR^#1312.5 ngffiVyfco 
[0141] A-2.mWMU(DVy^y^ya^ 

thJJ^WSl0I^S*HEK293Htt(lnvitrogen)^lO % FCS (MOREGATE)^tpD 
MEMi$Jft(Invitrogen)^!>SigU 5X l0 5 WmL<DMft^&X^^M&^12-wel\y°U 

— b (CORNING) £>#wehW mL-f o^^CO 4^^— (37°C, 5 % CO 

2 2 

) ft-Ci#^Ufco 4-ltISL^7^^KDNAlS^7^7x^3^I, Lipofe 
ctamine 2000 (Invitrogen) 7 /x L^Opti-MEM Ijgjfi (invitrogen) 250 ix LtDUWt^Mz. 

2 

- (37°C^T5 % CO ) ftX^y^-^-blstCo 

2 

[0142] 4-3.r.m^mm g Gm^(Dmmmm 

M^J;5f-h7>^ai^i/3>LfcjNHjia^^^aSrK5ll^*L, 1^ g/mL 
(D7 1 b7f-^y^(^^M^X||)^-a-tf 1 mL CHO-S-SFM-II (Invitrogen) 
SAL, CO -iV*^-*- (37°C, 5 % CO ) ^^1 B i#t£LT, ft#:£$HHL#^ 

2 2 

(DM-ikmmmW%ftofc 0 mm&Mll&itU -&i mL cho-s-sfm-i 

I^ift^T^L-fc^ 5 ju M^^xn^A (Invitrogen) Sr^tfl mL CHO-S-SFM 
-IligififcifcAU CO ^V3r^-^- (37°C, 5 % CO ) ft-C2 Bfcl^L3 B 

2 2 

^f*£KHL57 v X<^r^^ 

*U ^^t-)^i:-CMicrocon (R) YM-50(Millipore)^|g^Tofc: 0 !£f-X77M^ 

[0143] [#£Jfe0!l5] tHgG «<^* 

Goat affinity purified antibody to human IgG Fc (Cappel) Srcoating buffer {CXI ix g/ 
mLKMM^, Nunc-Immuno plate K ®^B^Lfc 0 Diluent buffer (D.B.) KX'fn-y^'y 

yymu-zM^ D.B.^m^xmm\^^tcmm±m^y°^mM^fc 0 ^ #c 

itm&W-W>(Dfc£><DX^<7*—Vb'LX, 1000 ng/mL^^2ff ^^J-eD.B.iC-Cll^|^ 
«LfctHgG4(thM^TF£ift\ WO 99/51743#M)^^#^»L^ 0 30$fc 
}^L/c<7)^ Goat anti-human IgG, alkaline phosphatase (Biosource International)^ 
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BLffo^ltfz.o 5Mffcfr\Jt<Dlb^ Sigma 104 (R) phosphatase substrate (Sigma-Aldrich) 
&MW£LX%&&^ Model 3550(Bio-Rad Laboratories) KXV, # 

M&6655 nm^LT405 nm<7)MJf£$lJ^Lfc 0 Microplate Manager III(Bio-Rad L 
aboretories)yy^^rnT^V^T,^V^-K(Z)^*^^j$a-h?*^»t^IgG^i 

[0144] [»ffj6] F.VIIIa(?gtt^S@||VIIlS^)^ttT5/ir^ 

(7)MiS}t^:T^S"efTofc 0 3.75/i g/mL(DFactor IX (Enzyme Research Laboratori 

fto &b\^(DWin-m\Z., 10 ng/mL<DFactor XIa (Enzyme Research Laboratories) 10 
li L, 50 ii g/mL(£> Factor X (Enzyme Research Laboratories) 20 n L, 400 // g/mLCDph 
ospholipid(^Jfe^(Jl-3#f^)5 J u L, 5 mM CaCl bl mM MgCl Sr^tfTBSB T 

2 2 

BSB-S^f) 15 ju L£«U S^£JS£§B&&l3rfco 30#RHj£;£ii:fc<Dl^ 0.5 
M EDTA 10AiL^Px.^>^i^J;f9#±^fCo 
[0145] f fel »50 a L^^ tlf ll® ^/VldPifcl, 0#\ 30#©405 nm(#J« 
^655 nm) lC*3(t5K3tS$rModel 3550 Microplate Reader (Bio Rad Loboratories) 

i^sfjsut, F.vnia^tt^, ttfcmn<D3ofrr$<Dmft&mmfrb&fonm 

[0146] PhospholipidO^jjgfcftTBSB, Factor XIa, Factor IX&tfFactor X<D$&&K\tTB 
S-2222 (Chromogenix) (0.6 mg/L hexadimethrine bromide (Sigma) ) (D 

$iJ5£Uc(EI6) 0 

[0147] mmm stmrnmr^^ 

jfe^Ajfett©«@l6^rm#Mt^^^Jin^«d^fed^ct*5fe»i-, F.VII 

I^^iL»ffiV^tt^^^hny^V7^^^^(APTT) (^1-3^#:<D|t; 
#£$lf=fLfco |£*&^<^fl«g 50 /* L, F.VIII^« (Biomerieux)50/z L 
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&TMFTmH(Dade Behring)50iiL<Dm&m%3FC'?3frmMM.l,tZo USSHJS 
f320 mM<Z)CaCl (Dade Behring)50jt L&mB&W\zMz.%Z.bK£ l 9ffi1tb&1tt£ 0 C 

2 

R-A(Amelung) ^^$tlfcKC10A(Amelung) KXmmir^XCDmm^mMhfc 
(07joJ;U?8) o 

£Uc(g|9) 0 
[0148] [^»-j8] 

^ife^4i^fEiiC)^-&-e#^tLfcl0niL(7)J$#_htt^Centricon (R) YM-50 (Millipor 
e) iii*9 N 1 mL^rCii^Lfco ^iUClO/z LO10 % BSA, 10 /x L<D1 % Tween (R) 20,&t>* 
100 \x LCOrProtein A Sepharose™ Fast Flow (Amersham Biosciences) £r$5fe!jnL N 4°C 
-e— BftifteMUfPLfco -?r£>^?g&0.22 ^ m(7)7^7V^-^7^7 0 Ultrafree (R) -MC (Millipo 
re) 0.01 % Tween (R) 20S:-a-tfTBS 500 ii UZ.Xm$hW&, rProtein A Sepharo 

se™OT!£l00 \x LCD 0.01 % Tween (R) 20^tf>10 mM HC1, pH 2.0tC»LT35>^ 
MLfc^ ^^Oi^iirfCo E*>tC, 5/zL<DlM Tris-HCl , pH 8.0^Px.Ttp 
ft]Lfc 0 Microplate Manager IIl(Bio-Rad Laboretories)yyh^oiT^fflV^T N X#~y 

[0149] [»{^j9]^F.X^f£<7)GST-AP ^x^^^nyf^f^ 

F.X(Dfg'|4^^7°f-K(AP)t^V^^^^Shy^y^7— if(GST)^(D|i^y/N 
y(GST-AP)^mi-§amx.^ra^«^Lfc 0 thF.Xc7)^4ti?|R«^/^ 
f ^cDNA^tblTIiMarathon-Ready cDNAtClontech^bPCRfirt^Dif feti, ^ft 
Sr^M^^fe(^APfS^(Leytus et al., Biochemistry 1986; 25: 5098)£r=3— K1~S^^ 
^PCR&t^^^ifitigLpGEM-T-^^^— (Promega)^f-^n— ^V^LGST-AP^3 
-R-f 5pGEX-F10AP£#fc o M7y^^K^B®^Lfc^Mffi^#L, OD 600 
=0.8iCTl mM IPTG^«LGST-AP(D^»2i^f ofc 0 i#»^k(3,000 x g 

, 305^1 4°oiL m^muhwm\mir^x-20 o c\cx^Lfz. o 

[0150] -?:(D0#:-<^yb^jt#S^l/2OS(7)PBS"eM^L, ISIO.l mLKMU 2.4 
mL^fiJ^-eSDS-PAGEf-^/W^^^T— (IWAKI)^PX., 95°C, 
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o SDS-PAGE mini (14 <D&V^MZ^(DElJ& ffifclO iiL&M 

k., MMMhteffitco W^Wfe^/v^^Yy^vyt—iviO -RAD)£ffii^ 

Tlmmobilon-P™ Transfer Membrane (MILLIPORE)~-3fc¥U BT-PBS (2 % BSA^O. 
05 % Tween (R) 20£^£fPBS)T*:/n-/3r>^Lfc o HJfe^Jl-4T 
ffiM$^c^ ! LF.X^'>^ft:SB04*^«SB06^BT-PBS-e2 /z g/mLtC^LfrfctfJfc 
lH#PBlSJS£tt 0 0.05 % Tween (R) 20£^frPBST?M'#, BT-PBS"C2000f^^L 
1tTA'Mi&X7T9~- ^ffcWJfrv^IgG (H+L)(Zymed Laboratories) kl\%ffl 
Rfo$1tfc 0 0.05 % Tween (R) 20Sr^t?PBS"C?5fe^, ^fe^IfBCIP/NBT Phosphat 
ase Substrate (Kirkegaard & Perry Laboratories) "C^'fe^"ii"7h(|l|10^r#ffi) o 
[0151] [^Jfe^jlO] ^g^^WI!S*scFv^77y-d^(7)rm#M'l4^L#:^©# 

io-i. ^c»j:^S 

BALB/c^^(H, &&M£&B#6Mfft, )3|ffi, MRL/lprv? 

&^K!*&B#6i!lft, 0^-r-/^-y/^)3Es *3it5C57BL/6Nv^(KI 
, ^SH^P#6M*p, R$&-Y—frX'Ds<—)2m\Z. fctK-CfoSFactor IXatf (Enzy 
me Research Laboratories, IncJ'LL'O'iFactor X (Enzyme Research Laboratories, I 
nc.)Sr£iLT©ii5^&SLfeo ^0:&^LTFCA(:7n^yh^T^/^hH37 Ra( 
Difco laboratories) )-C^^/Vv ? 3WkLfcfeil|C ^40// g/headi£Tg:^-Wc 0 29|£|& 
fclFIA (!7emV h^^Tv 5 ^./^b (Difco laboratories) ) X*^~?/Vi?3^i fcLfdnM 

^40Aig/head^T^^L7c o ummmmmx^M^m^mn^ \ mn&Mm 

[0152] io-2. 7T—^y4y*y ] J—cDmM 

0-lKXftll\LfcfiM^y>frb<DMmW$:Trizol Reagent (Invitrogen) ^$tM 
50 mg spleen/ml of the reagent)U iSy^^Jy-^-f — ^fflV^T^SC^Lfco 

^»^^T/^fE«(D^^^VN, Total RNA^mLfc 0 ftmi§»ibP 
olyATract System 1000 ^yKPromega)&M^^XW;U^^^T/Vt^(D^felC^\^ 
olyA(+)RNASrttffiLfCo RT PCR(SuperScript III First-Strand Synthesis System for 
RT-PCR, Invitrogen) (CTc-DNA^J&U &m^i-%~£X-20°CX®:ftLfc o 
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[0153] ^^mtn.m^mm (vh) & xxmm. ^mmivucvn^mm^y^ 

X&l ix LCDIOO/i M HB 7°y^— W&to&iXfi 100 p M HF^y^—M^^^ 
V^T, SJ^^50ju L(cDNA^2.5 ju U KOD plus buffer (J^t^i) , 0.2 mM dNTPs 
, 1.5 mM MgCl , 3.75 units DNA polymerase KOD plus (jft#|££i) ) riSLfc 0 * 

2 

fc, VLm&fBtLX&l v L<7)100 jit M LB :/^[V-$l^:*3j;tf 100 n M 

^-i&^»srffiv^, ±.mtmm<Dm)&Kfow(5o vL)&mm^tc 0 pcr«, f— 

v/ViM:??— GeneAmp PCR system 9700 (Parkin Elmer) ^ffiV^T, 98X:~?3ftfflM 
98°C 20fJ\ 58°C 20S\ 72°C 30|W>kft3^&llW/l'W^T32iW/l'& 

fTo^ 0 pcr^ siS^^2 % Ttfv-xy^mmm\mhfc 0 @ ^<dimx($j4 

00 bp) <©i#i«;t£QIAquick Gel Extraction Kit (QIAGEN) Srffl V \ ^#|^K#fti 

mm » l (N\mY\wm » i vhmxMm » u kod P iu S buner , 0.2 m 

M dNTPs, 1 mM MgCl , 5 units DNA polymerase KOD plus (MPfrWM.) ) ^10^M 

2 

MU lstPCR(94r^3^Mm, 94°C 1#\ 63°C 4#\ ^b&3SJ££llW^ 
£LT71W/V) SrfTolfcJU 63°C^taL/i^||-t?#^-^10^M scfor 
-Y-v— , *3,fctf 10 ju M scbaclO^'fV— £#2.5 Lf o»U &bfc2nd PCR(94°C 
-C35»», 94°C 2#\ 63°C 2#\ ^&5aS£llW/ViLT30lM^)£fT 
ofc 0 PCR^, Si^M^QIAquick PCR purification kit (QIAGEN) tCTfflKL^ ffiS 

jg^^ffjij m&ms& mmm^x50 o cx-mmit&n<>tc o mttmm % r#n- 

^/VmrnMrnKm^tzM, §#J<D1MX($J800 bp)Oif ^tfSrQIAquick Gel E 
xtraction Kit (QIAGEN) &JHV\ ^#tfeBJ!#fBfc(^^fe"e^L3gfi(^M*^-C 
^ttiLfCo ^gene III^V/^±^scFv£#^£^57c#\ 7r-i^KW- 
£LT, pELBGlacI(|gil#flg)SrfflV^ ^W-lOjt g^ffflj »*Sfi I(Sfgii)l3: 
-C50 o C-C-Bfem^^fo^#. S#J(D1MX($J5 kb)<Z)§]®r®r>t£QIAquick Gel E 
xtraction Kit (QIAGEN) &JBV\ ^#lfe0J!#fBfc(7)y7fe^^L^ga^M*^-C 
igfflUt, ^PCR»iffi^^^-»f^^ Ligation High (m#TO)^fflV^T 
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HXLlblue electrocompetent cell (Stratagene)fe^VMi^V-^bn^^^DH12s(lnvit 

LT{£ffl lc^-f5*"e-20 < CfcT<S#L^o 
[0154] t%±m^y^yV— (2 x 10 9 cfu)£50 mL 2xYTAG(100 n g/mLTVfc v-y>\ 2 % 
^>n^^^2xTY) I^MU OD 600 0.4~0.53re37°C^-CitaUc o 4 x 10 11 
(D^JW<— 77" v ; VCSM13(Stratagene)^P^.37°C, 15^^#gLT«$-frfc 0 
^i^450 mL 2xYTAK (100 /i g/mLT>t°Vyy s 25 /z g/mL%-t^i/y&^fc2xT 
Yh 25 L 1 mol/L IPTG£»U 30T: 10B#TO#Uc: o ^#Sfc-Cj$#±}if 
£H]i|XU 100 mL PEG-NaCl^(10 % ip)^V^y^)^— 7^8000, 2.5 mol/L Na 
CI) 4°C, WSSm&WXJt* 10,800 x g, 30^ra^'L^-T7r— ^SrtfclK^ 
ttmm^AO mL(D7k\mmU 8 mL PEG-NaCl^«^^, 4°C, l^flft 
Lfc 0 10,800 x g, 30ftmm'LAZ.X7T~-i?%tfcWt£l£5 mL PBS^ML^T-^ 

jyyy-%mc 0 myr-^mmim-r^x, mz.x^Ltc 0 

[0155] 10-3. ;<y->ymz£Z>ffi&77—i?MW 

Factor IXa # tLXftFactor X ^rNo-Weigh Premeasured NHS-PEO -Biotin Microt 

4 

ubes (Pierce) ^fflV^Tt^f-^tltiLfCo 10-2X^^fltz.yr-^y^yV-m 
^600 /z H^lOO pmol^fcT^^IIf^Factor IXa £ ^L<i£Factor X 60^ 
£i^C^M£^fc 0 5% M-PBS(5%w/v^^A^^^^PBS)"e^L^:Dynabeads 
M-280 Streptavidin (DYNAL) 600^ Lfcljnx., 15^mW^^:fc 0 t^Xf^77 
— v^l mL(DPBST(0.1 % Tween-20^-a-t?PBS) ^T{sJ0^»U/-d£, PBS^T^fe 
#Lfc 0 0.8 mL<7)0.1 mol/L ^»>7HCl(pH 2.2) ^rtf— X£5^Ph1MU 7x 

[0156] fc5V Ml, ^TAyyw— KMaxiSorp, Nunc^H+B'f fcLfcFactor IXa £ t>L< ^Factor 
X (10 ju g/well x 5)tC, 2.5 % w/v^^/V^lS^fs'H^r^— FUc^r^ i?7 
^7y-(80 i u 1/well x 5)»X., Gf&ffltfmtmkZlttCo ^MM^yy-^l m 
L<Z)PBST(0.1 % Tween-20^t?PBS) ^TM^^ftf PBS^T^Lfc G 0. 
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8 mLOO.l mol/L ^!Jv^/HCl(pH 2.2) \ZX5 ftMJy ^Sri§W 

[0157] UliRL^r— '^?§?Rl!:45 ju L 2 mol/L Tris^MlLT^nL, (OD 6 

00 = 0.4~0.5)XL1-Blue 10 mLfclft&lJ, 37°C, 30ftffl&M.1r%Zk'Vf&%i&1ktc o - 
JT/&2xYTAG:tV— MOtSff , 30°C-e^L^ o aa^- SrHU&U 2xYTAG&dfi®, 
OD 600 = 0.4~0.5^-e37°C^Ti§#Lfc: o i#^10 mL^5 n L lmol/L IPTG, 10 11 
pfii^/WN-7r-v ; (VCSM13)^»L37 0 C 30^#§Lfc o >I^M, 2xYT 

ak ioo mLimwL, 3o°c, ion#^^Lfc 0 m^m^xmm±m^muu 2 

0 mL 10 % PEG-5 mol/L NaCljgSftSriS^^, 4°C, 20^^ftgL^ o 10,800 x g, 30 
#M3i'hfcT:77-^£ft$£i2\ 2 mL PBS^^^L^t^^cD/N^^i^ft 

[0158] 10-4. i^ELISA 

±.$E.<Di/Zs?A'=iv^*- £100 /xL 2xYTAGldtl8U 30°CC— JfefiLfcc ^(D5 
ju L&500 ,u L 2xYTAG[Dfii^ 37°C, 5P#^i#^#, -s;W-?-7r-^2 x 10 8 plu£r 
^AL37°CtC-C30^ra^-S, §^tC37°C^-C30^^W«^^ 0.5 mM IPTG^ 
ti>2xYTAK^120 i u L»Lfc 0 30°C^T^ ifeig^U ^hJiit&ELISA^L&o k * 
ir^yUWfcW^^y-y?\^X'&hXhfz.Vxi— y<DEUSA(Dtl#>^ 1.0 v g/mL(D 
tT ^-f-^fl^^-e^-hLfcStreptaWell 96^f ^n^W-^V-h (Roche) 
V^c 0 ^x^^JK<^/^^^{CT#^^c^n— ^<7)ELISA<D/c#)(^ 1.0 
/zg/mLcD-t^rx^^^^Hffi^L/c^^yyV-hCMaxiSorp, Nunc^ffiWdo PBS 
T^T^L^^I&V^c^ -fxiy^y^f/^yyy—hVXl % M-PBS 200 A* L&5 
1^32 % BSA-PBS(2%w/v BSA£^frPBS)T:^mB#PBl7P^>"^L;/Co /<y7r- 

T^^^^P^^^>^^^T^^T#^LfcHRP^^feiM13^L#:(Amersham Pharm 
acia Biotech) ^TMB^M(Zymed)T^tiiL, 1 mol/L H SO BM^VRht^W^ 

2 4 

[0159] io-5. mm^t^-ymu 



WO 2006/109592 



51 



PCT/JP2006/306821 



G3-F1 (5 - CAGCTATGAAATACCTATTGCC -3'/ffi#lfHf-: 38) £PBG3-R1 (5' 
CXXXTCAX ^ TCAAAATCACCGG -3'/ia?!l#-^:39)SrffiV^"CPCR^"CscFv 
McfcJifBU ZKDMMiffltikMUZo t&^Wl nUlOx KOD DashmWml.5fi L 
, 10ju mol/L7"9^— S:0.2 ju L<5o, KOD Dash2KU^9— i? (ifC#l£fi, 2.5 U/ju 
L) 0.3 u L§rfri?PCRRjS$ftl5 m wHNf GeneAmp PCR system 97 

00(Perkin Elmer)-e96°C, 10#\ 55t\ 10#\ 72T\ 30#, 30iH^/KAft*I£:fT ofc 
o PCR^, 5 ju L<DSJS?Rl-ExoSAP-IT(r^^A) £3 /z L»U 37°C, 15#|Hk 
3l^t80°C, 15#fSHfc?fiUt» r©t^;Hlo^TPBG3-F2 (5 - ATTGCCTAC 
GGCAGCCGCT -3'/6E^J##:40)fc3W3PBG3-R2(5'- AAATC AC C GG AAC 
CAGAGCC -3'/SB^J#-^:41)£;/7^— £LTBigDye Terminator Cycle Seque 
ncing kit (Applied Biosystems) ^TjxJ&&rfTV \ Applied Biosystems PRISM 3700 D 
NA Sequencer-C&l&Lfco ^SIE^^S£;ft5T^^ia^JcDCDR3(DM& ; 5^ 
^^Factor IXaicloV^T52^n— M^iFactor XlCoV^-C33^n— 

[0160] 10-6. rm#M'l4lgG^L#:^5a-<^^-(D#|S 

scFv^f^IgGM^LTIS^^fctf)^ HiSf!j3-3, 3-4, ^rLT3-5^1" 

tLpcDNA4-g4H*D it;pcDNA4-g4L) 'Sfe&#-&*ftfc 0 ffiF Xffifc^&ffiM&VH *3 
£tf VL)«^^^Vy^M^f|2*M-<^^- (^tL^ftLpIND-g4HjoJ:^pcDNA4- 
g4L) ^la^oA^flfCo g W^n— Vd^QIAprep Spin Miniprep Kit (QIAGEN)M 
V ^^KDNAWStU 100 » L<DUM^mM\^tz. a 

[0161] io-7. ^yr.m^m^^mwmm^m^ 
[oi62] mmmii) mmm 

mMimO-7KBM(DjfmXMhtltcl0 mL©jg^_t?f fclOO n L£)rProtein A S 
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epharose Fast Flow (Amersham Biosciences) ^rifefjPU 4°C"C^SfefeMI!;f PL/to 
^(DMm^0.22 n m(Dyj/V$— >;/:/Ultrafree (R) -MC (Millipore) 0.01 % Tw 

een (R) 20^|>TBS 500 /z L[^T3[gI^fe#^, rProtein A Sepharose™WJ!!£l00 n L 
(D 0.01 % Tween (R) 20^tpl0 mM HC1, pH 2.0KMMLX3^W^WLtc<Dh, #L 
fo&Miti^fCo [H*^ 5// LCOIM Tris-HCl , pH 8.0^Px.-C^ftLfc o Microplat 
e Manager IIl(Bio-Rad Laboratories) y^p-r^T^l^T, tHgG4 (tMf t^TF^L 
fts WO 99/51743#ffPJ(7)^fi^^j:g#Jiit4: ( 7)tMgG^g^mL^ 0 

[0163] CH»J12) F.VIIIa(fgtt^^^^VIIlH^-)«^ttT5/ir^ 

©ixJSf2:£T^?iL"Cffo;fc:o 15 ju g/mL<7)Factor IX (Enzyme Research Laboratories 
) 10 n LH00 mM CaCl t20 mM MgCl Sr^tfTBSB 5 » LfMM$]10-7UM(Djj 

2 2 

LfCo ^hK^(DWi-aW.K, 10 ng/mL<Z)Factor XIa (Enzyme Research Laboratories) 
10 n L, 50 n g/mL<£> Factor X (Enzyme Research Laboratories) 20 ix L, 400 n g/mL<D 
phospholipid 5 ix L&Sfc&nU ^SfixJ££ll£6£^/t 0 30^1xJ£$-frfctf>^ 0.5 M 

edta lO/tLSrJn^S^leiiO^ih^^rfc, 

[0164] ifeSfM50 /z L^tlftl©^/HdD^fdi 0#\ 60^405 nm (#{« 
^655 nm) [C&tf ^^S^Model 3550 Microplate Reader (Bio Rad Loboratories) 

F.vnia#f&'i4», ffifcmwm±m<DWftm(nmytmmmfrt> 

o 

Phospholipid, Factor XIa, Factor IX&I^Factor Xc7)f§$^teTBSB£J^/c 0 3&£ 

mmmwte, mmmm^m ^^Lfc^h^^fessr s-2222 (chromogeni 

x) ftfV Zf\/l/WL (0.6 mg/L hexadimethrine bromide (Sigma) ) <Dl:lW&ffiX?foZ> 0 
[0165] [HJ&0IJ13] MMT^-fe^ 

^^li^^^^v^Mbfcrm^Mti^^jfc^Aifcm^^Sfg^sm 
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mm (aptd KMirmm*(Dmm%. it«7^t^i©*^iLfc(0i 

3&&M) 0 |g@R#PH^M#g^©r^ofcA44/B26, A69/B26 ^oV^T^i 

[0166] mi&fflW r.mft&mgpfofthF.vmk<Dffi%mi 

fc 0 25 g/mL ^L#:^ 40 n U F.VIIFk^lftJjt (Biomerieux) 50 n L<DW&&&%. 

nx\ wM^y*^-^a^tc 0 zhttnm&mc 1 u/mL^itf^mm^ 

Mil^H^VIIlHT-M^J^-^^h^FS (BAYER) 10 M L &tMPTTt£|| (Dade 
Behring)50ML^Px. s 37 0 C-C3^PaW^Lfc 0 H^I,5J£J120 mM(DCaCl (Dade Be 

2 

hring) 50 n L*mW&MzMttZ.bKZ}0 M&&-£fc 0 CR-A (Amelung) frffigfefr 
fcKCl OA (Amelung) \Z^W^^i^<Onm^U^tz.m\^^M) o 

[0167] mmmi5) ^t\??-tkm^&tf&~m$mmgGm*(D%}%; 

^#-CfPffiLfc 0 F.VIII^C^lfiL^ (Biomerieux) 50 ^ LJCIOOm g/mL ^LtbF.VIII^ftl 
$tl#: (Catalog Number:MAB3440, CHEMICON) 10 n L^U-a-W^UX, 30#P^f 

mc-, 25 v g/rnhm^Bm iOu LRXfAVnnm (Dade Behring^O^ L^APX., 37T; 
X^mMUhtCo mMOCaCl (Dade Behring) 50 u L&\n\Ma-W\Z. 

2 

iP^5r^^«t!9^^^rfCo CR-A (Amelung) &Wfc&*ltz.KC\ OA (Amelung) tdj;«9 
iBtSMff ^SrSlJSbfc (l*|17£») 0 

[oi68] mmm} ^mm^mKW-^wt 

[0169] 16-1. fcHftfr<D*H|^tfc|&3t 

-^$k.4±T$c5frlX\ ^<5Kabat Database (ftp://ftp.ebi.ac.uk/pub/databases/kabat/) 
*3«fctflMGT Database (http://imgt.cines.fr/)j;«9th^L#:T^/^@a^J'7 ? — ^^A¥ 
U #^L^Database^ffiV^-C^^XB12-HllRr^^^ -^*XB12-L§t n^ft 
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(1) XB12-H§| bT^^^:KABATID-020619 (Kabat Database) 
(Marietta Arthritis Rheum. 1993;36:1315-1324) 

(2) XB12-L§|BT^i$:EMBL Accession No. X61642(IMGT Database) 
(Mark£>, J Mol Biol. 1991 ; 222 : 581-597.) 

(3) SB04-H^nT^^M^:KABATID-025255 (Kabat Database) 
(Demaisonfe, Immunogetetics 1995;42:342-352) 

(4) SB04-Li^^igi$:EMBL Accession No. AB064111(IMGT Database) (Unpublis 
hed data) 

(i)<A)(D\im^(DFmz^^^i^<Dmm^m^mmur, cdr) m 

[0170] NCBl£*9— £;ftTV^ffi|^tt$i^Web site (http://www.ncbi. nlm.nih 

.gov/BLAST/) £{£fflLT, (l)-(4)©th^L^^|g|KH4^i^V ^^ftO^Hfry^ 

(1) XB12-H^nT^Ji^:GenBank Accession No. AF062120 

(2) XB12-L^BT^fgi^:GenBank Accession No. M74019 

(3) SB04-H^BT^fJi^:GenBank Accession No. BC019337 

(4) SB04-L§tB]"^ijMi$:GenBank Accession No. AY204756 

[0171] i6-2. Khimftmfc^&^w-tDmm 

(£*5l vf, 50baseaS<^-^^y ^"DNA?r3 ' *SiIJ«20base@Jt^:WVX 

[0172] 2.5 ix M^f^L/c^J&:ty^T>NA£#l n L^M^U lx TaKaRa Ex Taq BulFer, 0 
.4 mM dNTPs, 0.5 units TaKaRa Ex Taq^TSMit^PX., KJ^^48 h UZftZX 
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iKWmUto 94°C 5fmm.Vfc&K, 94<C 2ft, 55°C 25h 72°C 2#fl>£>fc5IicJS 

M)£l jU L»JU 94°C 30#\ 55°C 30fJ\ 72°C l^ib&5K^£35lWMf V\ 
72°C 5#BtJ&£iir, ^#^«M^£i^MLfc 0 PCR#, m$M-£M:\ % T 
tfn-Xy/Vf^&ij^Lfco S Wof-^TX(^J400 bp)(Di|1iM»rK-^QIAquick G 
el Extraction Kit (QIAGEN) £J^T, ^ttM»ffiit^i£^1tMU M®*30 
ix \X*W&\Jfc* P^®fK"5rpGEM-T Easy Vector Systems (Promega^fflV^ gstttft 
K#fE4!t<^}£^P-^^Tofc 0 #DNA»t>t-^^SIB^J^, BigDye Termi 
nator Cycle Sequencing Kit (Applied Biosystems)£ffll\ DNAv— ABI P 
RISM 3700 DNA Sequencer (Applied Biosystems) ^T, ^#M1tfEic<^?£(-t£ 

[0173] jEU^tMk^^^^^^M^^E^J^fcSridS^$nfey^^K=lrXhol*5«t 

X 0^400 bp) <£DNA$rJt£QIAquick Gel Extraction Kit (QIAGEN) £fflV^T, ^# 
ffcW^iE^^SrCfitSgU M*30^1Tr^0iLfc o ^»!I3-4T*{^L 
fdXh^lWy >f|2f M^^7°y^5K(pcDNA4-g4H, pcDNA4- g 4L) SoZtf^?? 

jyymimmmmmm-fy^ ( P iND- g 4H, P iND- g 4D ^xhomxxfsmxmit 

Ltcmz., 6fcftS^*®£r^tf®T,K' Gfa5 kb)£QIAquick Gel Extraction Kit(QIAG 

en)^v>-c, mmmwmm^mxmmu mrn^son l-c^mut, xhomx 

ftTOTVL))moi;}oj;tJ^ 

NA4-g4H, pcDNA4-g4L) SrRapid DNA Ligation Kit (Roche Diagnostics)^ V v"C$& 

mmmmM<D^m^w&Rfo%ft^fco xhoi&j^snmmbLfctMbsB 

^^Vy^SM#:M^M^?a^y^5K(pIND-g4H N pIND-g4L) ^Rapid DNA Ligatio 
n Kit (Roche Diagnostics)^ ^XW4^m^^&<D%fe^WfiLJ&ffi<>fto & 
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[0174] 16-3. tMkrm#MtttfLfr©!HS£ 

[0175] 16-4. tMkrm#Mtt^fr©^^tti3«J;tJ«tfiflcE3?iJ<D3S[^ 

mmm^wm-r^tM^ mmm7<D^mim^x, F.vmx^skm&m^xAvn 

3£Ufc. 0 jlr(£Wf^{3\ QuikChange Site-Directed Mutagenesis Kit (Stratagene)£rffi 

(DT5/^^^^j;l5ifc^@fg(OM^^M1-rt^XBl2/SB04^^^(D^'|4 
&^5tMk-e#M^^(tMbXB12*rtfr(VH:hXB12r-A, VL:hXBVL)/ fcMb 
SB04#L#:(VH:hSB04e, VL:hSBVL-F3f)£&#Lfc (El 18) 0 
[0176] [^^17] ^S#MffigG4^ift:H^iaffl77^^Kc7)«^ 

IgGlCHlEff^^VhnV, $e>{^(DT^^tHgG4^^^c cDNA&^fS^* 
- P CAGGss-g4CH^«^Lfc 0 CtbbSfflP B 1 ^V^X^IB?U:/p1?^V^{£^X 
7^^^-Kx-BB^Jl^*^cVHite^^A^5r^^J;oTIgG4H^^LT 

H^M-efe^IgG4^ffi5fe6^J^ISJa$^: ; 5fcfe [C, IgGl(Z)knobs-into-holes(Prot 
ein Engineering vol.9, 617-621, 1996)&##iagG4©CH3l&#^tf>T^/Blg&ffc 
SrfflVyfco ^7°a^Y349C, T366Wjt^#:, ^^7°b^E356C N T366S, L368A, Y407 

ppcpScp- ^-ppcpPcp-)^3gALfc 0 ^^X/Ha?IJ«^^7°a^^^^^IL-3, 
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b\a^hlL-6(Dh(D^tl^:tim^Xm^htc (pCAGG-IL3ss-g4CHPa, pCAGG-I 
L6ss-g4CHPb) o pCAGG-IL3ss-g4CHPa(DSfiIf-'fb^_hffi^iif[|-e#^tLfcfeift:A 
44(D VH»f/T-£r}f AL~CpCAGG-chiA44-g4a^ }ft#:A69<Z)VHir>t^f ALTpCA 
GG-chiA69-g4a£r#fc 0 — P CAGG-IL6ss-g4CHPb<DSfiIlMM^C<^f$B26 
<Z)VH»fvH"^#AL, pCAGG-chiB26-g4b£#fc 0 
[0177] [^»-J18] CDR&&Lm%%.^?*-<Dmm 

hkappa^^WEfff^-rvhn>, $P>^^(DT^^thkappa^S^^t(CL) 
y^Sr^Tf 5^^^— pCAGG-kappa (pCAGG-IL3ss-hIgG light)£#|^Lfc(Ell9) 0 

[0178] A44^ffcUi<7)7^— .Ay—y, CDR&IM50, A69, B26tft^ffi(DCDR*<a*.^ 
^■fr7cL^pr^^^-K«DNA^^i-^7cfc^, 60^S@SO^^y^D 
NA£*#&«20 base@S/^y^VX-r5J;5iC^5:!C^Lfc 0 VL» 
i£^(D5 ' «HIJ t^-f y*y yy XU i/y^;VSE^iJy°niri/y y «£SffllMh£W 

«y°7-r^-scback^ vL3t^^-(D3'^sftijt^/^yyyvxL, xy^v^y- 

[0179] A44LFl(@a^J#^-:50) 

GCCATGGCGGACTACAAAGATATTGTGATGACCCAGTCTCACAAATTCATGT 

CCACATCAGTAGGAGAC 

A44LRl(ia^J#^-:51) 

GGCTACAGCAGTCCCCACATCCTGACTGGCCTTGCAGGTGATGCTGACCCT 

GTCTCCTACTGATGTGGA 

A44LF2(ia^J#^-:52) 

GTGGGGACTGCTGTAGCCTGGTATCAACAGAAACCAGGGCAATCTCCTAAA 

CTACTGATTTAC 

A44LR2(ia?IJ#^-:53) 
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GAAGCGATCAGGGACTCCAGTGTGCCGGGTGGATGCCCAGTAAATCAGTAG 
TTTAGG 

A44LF3(IB»^-:54) 

GGAGTCCCTGATCGCTTCACAGGCAGTAGATATGGGACAGATTTCACTCTC 
ACCATT 

A44LR3(@a^lJ#^-:55) 

ACAGAGATAATCTGCCAGGTCTTCAGACTGCACATTGCTAATGGTGAGAGT 
GAAATC 

A44LF4(E^J#^-:56) 

CTGGCAGATTATCTCTGTCAGCAATATAGCAACTATATCACGTTCGGTGGTG 
GGACC 

A44LR4(ia?(J#-^:57) 

GGAATTCGGCCCCCGAGGCCGACTTACCACGTTTCAGCTCCAGCTTGGTCC 
C AC C AC C GAAC GT 
A44LR4Gly : 58) 

GGAATTCGGCCCCCGAGGCCGACTTACCTCGTTTCAGCTCCAGCTTGGTCC 
C AC C AC C GAAC GT 
B26LR1 A44fr(ia^J#^-:59) 

GGCTACAGCAGTCCCCACATtCTGACTGGCCTTGCAGGTGATGCTGACCCT 

GTCTCCTACTGATGTGGA 

B26LR2_A44fr (ia^(J#^- : 60) 

GAAGCGATCAGGGACTCCACTGTACCGGTAGGATGCCGAGTAAATCAGTAG 
TTTAGG 

B26LF4_A44fr (iB^|#-^- : 6 1 ) 

CTGGCAGATTATCTCTGTCAGCAATATAACAGCTATCCACTCACGTTCGGTG 
GTGGGACC 

A69LRl_A44fr (@a?lj#-^ : 62) 

GGCTACAGCAGTACTCACATCCTGACTGGCCTTGCAGGTGATGCTGACCCT 
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GTCTCCTACTGATGTGGA 
A50LF4_A44fr : 63) 

CTGGCAGATTATCTCTGTCAGCAATATAGCAGCTATTTAACGTTCGGTGGTG 
GGACC 

scback(E»-^:64) 

TTACTCGCGGCCCAGCCGGCCATGGCGGACTACAAAG 
scfor(ia?IJ#^-:65) 
GGAATTCGGCCCCCGAG 
[0180] IOai M^MML^^y^DNA^TfB^l(Z)|l^^«^-l n LMftU lx B 
litSsttBuffer, 0.33 mM dNTPs, 2.5^^ Proof Start Polymerase(Qiagen#:$!|>bL< 
feLATaqmnm^h&ZRfcWteLiL&mmi'tlo 94°C 5&&ULtz.mz. 94°C 1 
63°C 4^^&5HJS£7lWMfV\ WfX, 5 u M scback, 5^iU scioMW 
^5 ix L«TU 94°C 30#\ 55°C 30f>\ 72°C 30#^fbft5KJ££30lWMf V\ V 

[0181] [^1] 
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[0182] PCR# N SJSM^m^QIAquick PCR Purification Kit (Qiagen) SrffiV^T^ M tfePj! 
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ftmUt&, 2 % Ttfv—X?^%mhte$iUto ffiOA kb<Dif M/t^QIAquic 
k Gel Extraction Kit (Qiagen) SrffiV^T, mffiWmWM<DjjBk-&®MU 

m&i<fc 0 Ligation Hi g h(Mmm)%m^x, s&mmvtc±mLm^^^-pCA 

GG-kappatLigationLfCo &KJ&W<D— %H&fB\^XXti&WDH5 (MftWM)& 
&M&$fcl'fCo ^SIB^'J^ BigDye Terminator Cycle Sequencing Kit (Applied Bios 
ystems)SrfflV\ DNA^— ABI PRISM 3700 DNA Sequencer (Applied Bios 
ystems) fcT, ^IfclK#iB&<Z>#&fcftl^5£U *fe|8US: 0 BBA»r/r£#ALT 
pCAGG-A44BBA^, #<£>VLG&rtf& l^tcLTlSS/^^-S^fco #tfeftn»raHa 

[0183] [^2] 







T>S MX ULt S'J 


7$ ; fifeffiP 
ffJIS 


(DAAA 


(DCAGG-A44L) 


66 


67 


(2) BBA 


(DCAGG-A44BBA) 


68 


69 


(3) BAA 


(DCAGG-A44BAA) 


70 


71 


(4) ABA 


(DCAGG-A44ABA) 


72 


73 


(5) AAa 


(DCAGG-A44AAa) 


74 


75 


(6) BAa 


(DCAGG-A44BAa) 


76 


77 


(7)ABa 


(DCAGG-A44ABa) 


78 


79 


(8) BBa 


(DCAGG-A44BBa) 


80 


81 


(9) aAA 


(pCAGG-A44aAA) 


82 


83 


(10) aBA 


(DCAGG-A44aBA) 


84 


85 




(DCAGG-A44LG) 


86 


87 




(DCAGG-A44BBAG) 


88 


89 


1(13) BAA (G) 1 (DCAG6-A44BAAG) 


90 


91 




(DCAGG-A44ABAG) 


92 


93 I! 


Kfc)LLH©l 


1 (DCAGG-A44AAaG) 


94 


95 


(16)BAa(G) 


(DCAGG-A44BAaG) 


96 


97 


(17)ABa(G) 


(pCAGG-A44ABaG) 


98 


99 I 




! (oCAGG-A44BBaG) 


100 


101 


1 (1 9) aAA (G) 1 (DCAGG-A44aAAG) 


102 


103 




! ( D CAGG-A44aBAG) 


104 


105 
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[0184] mmmi9] mtmm 

fcH£JEW$>NBJfe£ *HEK293£l0 % FCS (Moregate)£^&DMEMj§:lft(Invitroge 
n)^«U gfififfllO cmWfjyl/^ (Corning) ^6X 10 6 {@<Z)»£MLCO 
-^V^^-^-OrC, 5 % CO ) ft-e-tfcitHLfco |£;fifc#J18<Dffifctf>Lg(3&Si 

2 2 

bMIMffl 1 7<7)pCAGG-chiB26-g4bt pCAGG-chiA44-g4a^L< S^pCAGG- 
chiA69-g4a<£>2@<£>H#l3g*S-<:^— (30 /z g)tl.5 mLcDOPTFMEMIitifMM^ 
^hy^^^^Va^^Lipofectamine 2000 (Invitrogen) 60 ^ L^Opti-MEM L&giffi ( 
Invitrogen) 1.5 mL(Dm^W^M^X^U20^mBU\^tch(O^^yi/^MPL, C 

o ^^^—^—arc, 5 % co ) ^-e3 0 m^vit> #t>*wyt^_h?ttuoo 

2 2 
At LCOrProtein A SepharoseTM Fast Flow (Amersham Biosciences) ^rl^PL, 4°C"C 

-mefflfcmJZo M^mm^Wm^ttm^, 0.01 % Tween(R) 20Sr^tfTBS 
t-T3lH|gfeif-^, OTISrl00/z L<7) 0.01 % Tween(R) 20^tfl0 mM HC1, 150 mM N 

aci pH 2MmmLX3ftmi&mvfc<Dh, $ifo%mm&itit 0 nfe^ 5# l<di m 

Tris-HCl , 150 mM NaCl pH 8.0&M%.X t P%al,1t o 

[0185] mmmo] igGm&^m. 

Goat affinity purified antibody to human IgG Fc (Cappel) ^rPBStCTl \i g/mL[£ffj| 
Nunc-Immuno plate KmWtLtz 0 2 % BSA^tfPBSfcT^ny^^&SL 

tzM, ^<DBu^er^m^xm^KWLtz.mm±m^y^^mMLtc 0 tft. w& 

^&Mn\(OtzJsb(D^>^-YhVX, 1 ng/mL^h2\^y\\XD.B.KXl\tm^M 
LfctMgG4(tbM^^LTF^L#:, WO 99/51743#^)£N#t-«Uc: 0 30f£#L 
fc(Dib^ Goat anti-human IgG, alkaline phosphatase (Biosource International) £rSJ^ 
&HrfCo 5lIIi5fc#-Lfc<75*>, Sigma 104 <R) phosphatase substrate (Sigma-Aldrich) 
MtLX$&&&-&* SUNRISE RAINBOW (TEC AN) K£<9, #MiKS6 

55 nm£LT405 nmOBK^SSrSfJ^Ut, LS-PLATEmanager2001 (TECAN)y^h^ 

^T%m^x^^¥-mmmmfrbmm±m^(DmgGmmmftLtc 0 

[0186] [HJi^j21] jfiLill^STy-fe^ 

jfe^Ajfe^©*@|g^rm^t^frdSJi^535^bdM^5feft^, F.vn 



WO 2006/109592 



63 



PCT/JP2006/306821 



W&#8iVfco &L*ft9k&<D$itid®8i 50 u U F.VIII^Mjt (Biomerieux)50/z L 
&tMPTTf^(Dade Behring) 50 ]i L<D^^£37^3#Fh1ML/c: 0 BEEfo 
m0 mM<Z)CaCl (Dade Behring) 50 n L&mfe&1fc\ZMz.5ZbK£9M1&£-&t£ 0 C 

2 

R-A(Amelung) ^^$tL^KC10A(Amelung) K£*)mmirZi£V<D\$ffl&MMl'tz. 

(EI20-26) 0 mtmrnm^it^x, nmmm^mmtmmmm^ 
[0187] mmm22] ^^nm^w^r. mmm'm.w-^mt 

^mUm^f^MB^^^m^fc^FactorlXam^ A69-VH, ^CFactorX 
tflfo B26-VH, /^^y^KL^(BBA)(»m^^-frd^^arfi#Mtt^:#:^oV^ 

[0188] 22-1. fcHftftOTfBl^tt&sft 

~~ IS!-^li$t^TV' , '5Kabat Database (ftp://ftp. ebi. ac. uk/pub/databases/kabat/) 
id itflMGT Database (http://imgt. cines. fr/)J:9fchtfc#75/gfe5i#l'? f — PfrA 

mm^tcDaisbase^m^x^^A69-Hm^mm(r^/mnm\:mm^: 

20) , -r^B26-H^ Rr^^(T^7^Sa?IJ:ia^J#-^: 24) , -^*BBA-L#| R]"^ 
!M^(T^i^SE^J:gE^J#-^:69) (d^ftT^^n^-^^^ofc 0 W$i$k, SX 

(1) A69-H#|i^fJi$:KABATID-000064 (Kabat Database) 
(Kippsb, J Clin Invest. 1991 ; 87: 2087-2096) 

(2) B26-H#|Br^^i$:EMBL Accession No. AB063872(IMGT Database) 
(Unpublished data) 

(3) BBA-Lf( Bl^^Bi$:KABATID-024300 (Kabat Database) 
(Welschofb, J Immunol Method. 1995 ; 179 : 203-214) 

(lH3)©tH^frOFR{31#V^^©ffi^^^ffi«(£jLT, CDR) ^#«L 

[0189] tfc, UCBl£<9— ^^^tLTV^ffi^Jt^^Web site(http://www. ncbi. nlm. 

nih. gov/BLAST/)^fflLT, (lh(3)(D\lY^mmm^(Dm^^V^(D^m^ 
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o 

(1) A69-H#t pS$Effi3i : GenBank Accession No. AF062257 
mm^^r : 1 23 (i&M^lJ) . gS^lJ#^- : 1 24 (T5/&ffi#l) 

(2) B26-H^ Rrg£Ms : GenBank Accession No. AAC 18248 

@a«^- : 1 25 mmm) , : 126 (ysymm) 

(3) BBA-L^RT^Ji^: GenBank Accession No. AAA59100 

nmm^r: 127 mmmm) , la^n-^-: 128 (r^/mmm) 
[0190] 22-2. thittfifomfc^-mm^^-tDMm 

fcfclvt, 50 base@g^)^^-y=fDNA^3'^^^20 baseg^MVy^VX-f- 
SJ^t^St^^ff^Lfco ^c^y^DNAtt, 5'^^^3'««^th^ 

m%fttz& y^-tfofc -zi&mtmfc* m * kt= -^u smMia 

[0191] 2.5 jU M(^M$^Lfc:^^y^DNA^#l /* L^M^U lx TaKaRa Ex Taq Buffer, 0 
.4 mM dNTPs, 0.5 units TaKaRa Ex Taq(^TS?@3t)^PX., £tJ^M48 » LK?£Z>£ 
SKWRUt, 94°C 5MfaLtfl^ 94°C 2£\ 55°C 2£\ 72°C 2#d>£>fc5£jfc 
&21W/WtV\ #^^y^DNA^)T5/-fe^VV^J;m$^S^^ifiLfc 0 & 

maU 94°C 30#\ 55°C 30g\ 72°C l#fl>b&5I^&35iW/WTV\ 72°C 5# 

Rfozit, faft^m®mfe?%i%mi'tco pcr^, E^m^m^i %t#p-x^ 

frWMMWlKQkLtCo g #Jtf>iMX(&j400 bp) (Z)±ii|igif^^QIAquick Gel Extracti 
on Kit(QIAGEN)£ffi^T. ^#|^0j!»fE*(D^T?ftSU 8£H*30j« PC^L 
fco fI®r>t^pGEM-T Easy Vector Systems (Promega)£JBV^-t N glf I M#fEfc<Z) 
M^P-^^foft, ^DNA$rJf <ftJ&3£IB?!jte, BigDye Terminator Cycle 
Sequencing Kit (Applied Biosystems)$rfflV\ DNAi/— ^^f— ABI PRISM 3700 
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DNA Sequencer^fcftABI PRISM 3730xL DNA Sequencer (Applied Biosystems) K 

[oi92] ielv ^Hkm^mmmBj-mqx-fozr. ktmmztitcHm^mnmwrft 

WA77^$:xhomi:x$smx\ Lm^^Wr^WA^y^mEcoRixmitL 
•fc&fo* EffcW&l %T#n— X^/V^Mi \cm^tz.o @ fcjtf>fvfX(jfa400 bp)© 
DNAgr^QIAquick Gel Extraction Kit (QIAGEN) £ffil^C, Ssttt&^ffifc©^" 

stfiu mmmovixm&Ltco z<d^ mm^tc^mmmmB^ 

^1-^&i-T^M^l7^«Lfc2^(DH®^^xn^V^--^^i-5lgG4^f* 
frm^^^f-foWimm&m^^??— (pCAGG-IL3ss-g4CHPa, pCAGG-I 
L6ss-g4CHPb) ^#AUc Q pCAGG-IL3ss-g4CHPaSrXhoI*3«tt^SfiI(t 1 folJ:Stg5g) 

^tx^vxiL-3is?T-/mm%^t?my\%m, ±nxmhntcmtA69-Hm^ 

SIS«a^»f^Sr#AbTtMb\69-Hffi5Sm^^- (Sf^^Y349C, T36 
6Wg|&f£) ^fEULfCo NEttC P CAGG-IL6ss-g4CHPb^XhoI*5j;t;sriI(S^^) 

£^ALTfcMfcB26-H#3i^^*- (^IB«ttE356C, T36 
6S, L368A, Y407V©gm#0£^MWc o f^MWcHfOTiils&itfci'-^ 
«fU7Tl^MLfc»»©^^^^^o»]^|0^ffi^J|-<^^--(pC 
AGGss-g4CH) dif AUc G pCAGGss-g4CH£XhoI:£J;tFSffl^rMbLfc^^ 1 %T 

( P CAGG-IL3ss-hIgG light)^EcoRI-tr^^Lfc^^, 1 %T#P— 

t?Kf>i-sr^. ±mx^h^tc\iHtBBA-Lmnmmmm^m)f^Ahx\ihib 

BBA-Lm%^7#—%^7°7^} ? $:i¥MLtc 0 ii^J^^Rapid DNA Ligation K 
it (Roche Diagnostics)^ V\ *I§^DH5 a flc (MWMM)^M^BLtc 0 
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[0193] 22-3. fcWfc-m#&tttfc#tf>W3S 

V^TtTofCo thfi&^W0JBeil&fi^HEK293HtS|c(Invitrogen)SrlO % Fetal Bovine Ser 
urn (Invitrogen)^tfDMEMigJfi(Invitrogen)^^^L, 5~6 X lO 5 {@/mL(D|0M 
&V^WM^Mv"4y^(W.^10 cm, CORNING) (D^V^/V^IO ml/f oi^£ 

^co -Yi^a^t-^- (37°c, 5 % co ) ftx—mtmmi'tcmz. mi&^Mi^ 

2 2 

*U 1 %©Fetal Bovine SerumSrg-tfCHO-S-SFM-11^^6.9 mLSr^JPLfc 0 22- 
2-eMi^Lfc7°^^KDNA^^^ (^ff-13.8 ^ g) £1 M g/mL Polyethylenimine (Poly 
sciences Inc.) 20.7 n L£CHO-S-SFMIIigJ& 690 /x LtjS^LT^MlO^KI^ML^: 

2 

CO ) rtTMV^r^— hUt, 1 %<DFetal Bovine Serum^a frCHO-S-SFM 

2 

-II(Invitrogen)igifi6.9 mLSr»ILT, 3 0 ^ CO 4>^^—^—\Hxm^^.o 

2 

«n±flfSriajRL^, )S'^^ii(fj2ooo g , 5&m. m&)Lrm^m^u £b 

[£0.22 ix m7^/V^— MILLEX (K) -GV(Millipore)^ML-rMffiLfc 0 fc^V~?M$8L 

[0194] o-5v vr, mteWi 1 ^^1"^?iT*^#:iWM^J:"C/lli£f!J5^^l-^-^fcft ^ 

T(-^t"^fe"e^L^iS<7)^*^^b^ 0 Biacorel000(BIACORE)$H£fflU Sen 
sor Chip CM5(BIACORE)[£ProteinA£H^bUL 0 McM^atJ— (Dy°nY^ 

—M^\ femkUt-tey-y— ^ y y°Kio mM m^Y ] Jv^Bm(pH 4.0, BIA 

CORE)-e50 ix g/mL^#fRLfcProteinA(SIGMAMM£5 fi L/#T?30#|?gS&&^ 
^(D^^n^^V^ft^itbTProteinAg^bir^-^i/^^ML^o r<D 
ir^f— ^/SrfflVvt, Biacore 1000(BIACORE)«r^fflLT^±**3J:tJ ? ffif^ 
fp^aigiSrSa^LfCo irVf— f-^7°(7)@^^J;tJ«MSPJ^^^HBS-EP BuflFer(BI 
ACORE)£ffifflLfc 0 £7c, liSSy^B#«2Pp p ptLT4000 ng/mU6^2f^^?!|T?H 
BS-EP Buffer^T6^PW«LfctMgG4(th^^LTF^C#:, WO 99/51743#M) 

[0195] 22-4. tMt^S#M'l4^f*^^ttl¥»J:W#:@a^J(7)^^ 

MSL^tb^rS#Mtt^#:^J:^^yrS#m'l4^L#:(A69/B26/BBA)(Z)iL 
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(-«tb^A69/tMtBBA$TL#;, tMbB26/tMtBBA#[f^ fcMfcA69/fcMfcB26/fch 
^BBArfi^tt^OSW^^^^i-S^^ ~<D3ffiE©^ft£#ltltU 

MMhfCo Jl#^l£f3\ QuikChange Site-Directed Mutagenesis Kit (Stratagene)^r 

ffiv^-c, mimmmmm^mxiiutm^mMmimmmALfco m<nt 
^K^xhoi*3«ttj«sfii-c, Lm^mw^WAyy^^EcoRixmitLfcm^ r 

^QIAquick Gel Extraction Kit(QIAGEN)£ffl^T N m^M^t^M^M^XMU 

[0196] FR@B?0(^T^/^3^^^J;t;ifeW@?g'|4(DH¥fffi»^M1-rtW7«yrS# 
M«#:(A69/B26/BBA)i: I^I^O^^Wi-^thf brS#M'l4^Lf* (tH^69 (h 
A69a) / tb^B26 0iB26-F123e4)/£MbBBA(hAL-F123j4) jo itJ^tb^A69 (hA69- 
PFL)/ tM^B26 (hB26-PF)/fcMfcBBA(hAL-s8))£&#U t c 0 027^^1^13 
^IJt^knobs-into-holesSMProtein Engineering vol.9, 617-621, 1996>§r^V vf-^x 

(1) t MfcA696iflcVH (hA69a) E^lJ#^ : 1 29 (ik^E^lJ) , : 1 30 

saa^j) 

(2) fcMfcB26#i;flCVH(hB26-F123e4) ia^J#^: 131 (i£Sia^J) , 132 ( 
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(3) tMiiBBA^#:VL(hAL-F123j4) E^J#^:133C&gga^Jh ffi^J#-^:134( 

(4) fcWfcA69#i#VH (hA69-PFL) |S^J## : 1 35 (^SIB^IJ) , IE^J#^- : 136 (T 

(5) fcMbB26#L#VH(hB26-PF) @B?IJ#^-: 137 (l«@a^J) , @a«^-: 138 (75 

(6) fcMfcBBA#L#VL (hAL-s8) |E^J#^- : 1 39 , ia?lj#^- : 140 (75/ 
[0197] 22-5. !lf^^S^^^oth^rm#Mtt^#:©SttfP^*3«]:U 5 ^E^J 

ft, fcWbB26/fcMbBBAj»Wk tMbA69/th^bB26/tMt:BBArm#Mtt^:f*03 

{tB26 HfJ ^$t*&D^«£&±#£i2r575/&&^£fTof;: 0 BfM© 

2-4^^LfctMli^S#M'l4^L#:(th^A69(hA69-PFL)/ fcMfcB26 (hB26-PF)/ 
tMbBBA (hAL-s8) ) (Dt MfcA69*3 ,£tf fcMfcBBAtf) W^J^^/M^a^L 

(7) fcWi^69j»L#VH(hA69-KQ) E^J#^: 141 C^gK^Jh K^J#-!§-: 142(75 

y^ia^ij) 

(8) fcMfcBBA^tflCVL (hAL-AQ) SB^J#-^: 143 (*£gE#|) , ia^J#^- : 144 (75 

[oi98] mmm22-2^ir^mx-m&^m^Mu^^bigGi^mw^L K & 
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fttfxM^mjsT^tmx'h'd, tMbA69<D^^#:, tMb\69^tMbB26<D^ 

ltML^ 0 rS#M'l4feifr/5 s -a ^ti^S^^Amicon Ultra, MWCO 10000 (Millipor 
e)K£&MW&, 20 mM sodium acetate, 150 mM NaCl, pH 6.0l£^LT— BfcJfcjffC 

[0199] #7A:ProPacWCX-10, 4X250 mm, (Dionex) 

#Srfg:A: 10 mmol/L NaH PO /Na HPO , pH 6.25 

2 4 2 4 

B: 10 mmol/L NaH PO /Na HPO , 500 mmol/L NaCl, pH 6.25 

2 4 2 4 

#fE3lf : 1.0 mL/min 

sfy-J^h: 10 %B(5 minH(40 min)^60 %B->(5 min)->100 %B (5 min) 
$!W:220 nm 

[0200] mm^tcr. mm^mfiW-^m \ ^xmmm2iKBir^mxskmmmm^wmL 
tco m28K^irtmmMm22-4x^y^tmW(D^^^tc}iH^m^ 

MfcA69 (hA69-PFL) / fcM fcB26 (hB26-PF)/fcM tBBA (hAL-s8) ) tWc^MM^tc 
tMb^(tMbA69(hA69-KQ)/ tMbB26 0iB26-PF)/tMbBBA(hAL-AQ)) }tm 

[0201] mmm23) 2m&±.<D$cfcowR 

mUhfCo ffiitBW 50 ix U F.Vffl^£]foi!jt(Biomerieux) 100 \x U 0.3 % 
m(Biomerieux)50 i u L&iS#U 37°CX3ftT3Mnisfc 0 U^fcfofe20 mM<DCaCl 

2 

(Dade Behring) lOOiiL&mW&WKMttZbK&QMte&'&fto CR-A(Amelung) 
d^^$tifcKC10A(Amelung) 5*T?(D^F^SrS!lSLfc 0 
£i#:(A69/B26/BBA) Ul#fcF.IXaifMfc(XB12) , £iF.X#l#:(SB04) , XB12^SB04, Zl 

m¥f^^mxBi2/sB0A)^u^tct^(Dm%mm^(D^^m29K7^ir o 
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[0202] *mM^mm&£xmmm<DMn<Dmxzmmir%%ifcx*h<>x, m$mm 
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IMPISH 

[3] ^H(7)^yx^K^2W±^#:(D#L^CDRl, 2, S^^^tlMiZ^ig 

[4] ^-O^y^^K^TIE (al) tfcfe (a2) *^tt(a3)OCDROT^/gfelS^J^^/j: 

(al)H§|CDRl, 2, 3#WJ#^:3, 5, 7(A44<Z)H§|CDR) (CfSic^T^y^PiB^J 
(a2)H§|CDRl, 2, 3#WJ#^:21, 5, 22 (A690H^CDR) KBMOT^/mffl 
(a3)H§|CDRl, 2, 3#WJ#^:16, 17, 18 (A50<DH§|CDR) \Z$dM<DT$S&t& 

m 

(b)HHCDRl, 2, 3^|a^lj#^-:26 N 28, 30 (B26(DH§|CDR) KWM<DT5.S&tm&\ 

o 

XH^^#m«ife«@^villH^«|g^#L#5#S#M^#:-efeoT 

, jfc.?«@^VIHH^-^ft#a^^\ 50^ U F.VIII^«(Biomerieux 
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) 50 n L&tf APTTt$Hi(Dade Behring)50 » hCDm^W^TCX^t^Mm.tzM, 2 
0 mM<Z)CaCl 50 L&mU&fcKMx.. MMtt1tt<n^&fflj£'i'Z>fe&1kM 



»M»50fm±T*&5#m#Mtt^o 
[6] ^lfc?«@JgIX/lXaB^#:(DH^ 

[7] fellfiL«@^IX/IXaH^-^Lf*i-^^5TfB (al) (a2) £&tt(a3)©CDR©T 

ifeM@^xH^#:^*5^TE (b) \mm<DCDR(DT^/mmfrbte%$im 

(al)Hg(CDRl, 2, 3£WJ#-^:3, 5, 7(A44<DH§|CDR) IC|B4fe<DT5/^E^J 
(a2)H§|CDRl, 2, 3#WJ#-*§-:21, 5, 22 (A69<DH$(CDR) [CfEi^T^/^ffi^J 
(a3)H§|CDRl, 2, 3tfSe#|##: 16, 17, 18 (A50£>H||CDR) i^fBfc^T^/^ia 

(b)H^CDRl > 2, 3#WJ#^:26, 28, 30 (B26(DH§tCDR) m§Bft0>T^||ga?!l 



[8] ft*«i~7(^i^^fait<«f£^ 

t ry , 

[li] ifc?«@llvniH^:fci;0/^d2^t£tt^ 
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[12] skmmmmvmm^x w^tcimm ^skmmmmymm^m^i&r^ ^ 

[u] ifo«@i!vniH^:kj;t>7^^ 

[15] MMMi~7(D\,^i?fri^mm(Dm^ ^^m^iis-mo^t ^i^mm^ 

[i6] m>km~7(D\^tifrfcmM<D$Lfc<D, m^ms^i^^-m^KmrnLtm 

[17] ^^<^ft^^<Igl~7(DV^-f^^-fBfc<^fe^#:^ £fd3ff^8~ 14^1**1^ 
[18] W#^l~7<^1*;ft,^f£iBifc<D^fk *fci2M*cl8~14<^f^;H£feic£> 

$\ jkmmmMvimTbimLx^ffi&xwttmm^ttfeo 
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(3) mm (2) ^\m^t^m.m^m^w-(D^w^(D^^mfz.\mw-(D^m^ 

(5) ffffE (4) ^^Lfc*ffiL^fr<7)^^<D^^*fcf«^©^^^Sr 
X@; 

(7) tfrfB (e) ■vfcmLiz&mLfsmfots tfrte (2) •cfm^©-!^^* 
fe^tfffB (4) x\muc^mm^w-b^u^(Dm^mfc\mw-(D^m^ 

(8) Iff IE (7) XmnLtc&mLMtfLfclZ.^ ^T, £^0&CTftf!E (6) & itf (7) 
XS^^LTff|iE(2)Tl^L^^<D^m#M'^f*^^^W±^ttW-r 

[21] mm(6)^^(7)(Di:m^2mys±.Rm^ti^m^K2o\mm(D^mo 

[22] f|*«20^fc^21(D^fi^J;^#^ti§#®^L^^^i-5rS#M'l4^o 

[23] mm (6) <am<a^#;35^-(DtTj^>L< «J£-»£t® i-^-rs^-efeaft^il 

[24] tfffE(6)^±tJ«(7)(DXS^20^XHm$^ft^l23(^E«(D^ o 

[25] fS*^23^fc«24(D^^j;^#^^#a^L^^i-SXS#M'l4^:#:o 

[26] mm (6) (D^f*^^^»^^^^ -(D^T?fe5f»*Il20^fE«(D^& o 

[27] ti|fE(6)^<t^(7)(Z)Xa^2[lIWXS^^ft*ll26(CfE«(Z)^ 0 

[28] ft*Il26^^27(D^^j;^#^^#a(7)L^^1-5XS#M'l4feT:f*o 
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